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to remember 


A S a technically trained man, who knows both the 


theory and practice of good farming, and essentials 

of good machine construction, you can fully appre- 
ciate why farmers should use the most efficient machin- 
ery available. 


But when you come to sell farm equipment and ma- 
chines, there is one thing to remember which will directly 
affect your success. 


Every machine you sell to a farmer lasts for a number 
of years. Every time he uses it he is reminded of what 
you told him about it, and he is either pleased, indifferent, 
or dissatisfied, so long as it lasts. 


If the machines you sell make good, he comes back. 
In the meantime he sends his friends to you. If they 
don’t make good, you have a handicap to overcome. 


When you go into this business, sell only efficient 
machines, and sell them in such a way that your cus- 
tomers stay pleased. No other single factor will have 
so much effect on the permanence and continued profits 
of your business. 


A full line of new equipment 
is available for the new Case 
Model “CC” Tractor. Wlustrated 
here is a 4-row Ridge Buster 


—alse made for twe rows. A Full Line of Quality Machines for Profitable Farming 


ae > RRS a ree aol pe ee eam SS Een SE ee lp ey. ae ” ae i ae. pl RO ee ete ea) nc Fey fag = o.oo 
os NE ei i ecm Cine a. “SARS Ceara ee ge on rs ee a E oe er os f Es SS Mneas The hewn ae —— Se 
Ree RE gy arte Mie ee SES ares. > eee | ae iy it es ite al ne wee tae a A ee 
ap es att RL) ein egies Seah!” again oa te a ae cree 2h ey ES ae 22k ok ee. ule” ree Cae Nga en! ca oe em MU oe. fhe a 1 —* 
= SD melt, eee Be ieee i: aces rae ee ag een a ESS Sm a ae esearch te Walon = se ee ee ae seas te he es =, se 
‘ So ao eis oe oe AS Se es es Go ee 3 Sa aie OM Me ay eens 
ea Me ek NOS ee ee eae rere i Cane Siege NO epee So a re Bc ee Oe east OEE 
Fs pe f 5 geet < Ps 5 cen meats ies 
~ ae tec = 
: ae age 
4 ig as ae 
Re | 
Pea) Be in” ae 
Bate 7? shale ee aiagee 
satan CES oe 
Rereee= eMac, = 
gir Reet 
cae ae — a - OGRE NN ERE IRR mm ipa cose ee AO ME ER = a 
ee e = ‘ Yee 
i ' ; Sa oe 
aoe : | S ae 
Gey ; —" ee 
; —— ] Se eat 
at — || 3 Lige Soe Baers 
i . I 4 Pie aes es 
; : ek. || : eet ee eee 
wong. 02 Gr sas 4 reat ee 
. "i ‘ if ‘ Bi ate este 4 Ce? Sion 
: . ® PS iy ‘2 a a : - 4 See). 
OEE a f —— oa 2 Ria ee 
oe 7 ay” CE a Fe oe , ere 
ay t * ad 4 a °t; Ae f ‘2 Pad dj Brae tere 
‘ - Bit me > ‘pie eae 
: Pee i ia 4 y e .* Sae 4 Th. pe a 
i ne Bae _—F i AE: ae } aes 
Panty Pre - —l(Cé~: he f ; , gs AA eee pope 
< ; ; 5 Poo ae ’ g Ba a a eee 
heaps 2 = eee £4” é . ba ee lag abalone - 
he aa a be Ber ay ae 
’ oy ts: See > -_* E Tt eet 7 
‘ a 4 2. a a as iS aa 
: f a ea et z . i rp. i 
a 4 ae Se ee ~~. £ a”. > ; See eae 
ee oe ; . ea. ae » . ae &  * aS are 
bikes J e - SMS ees 2 2 ae Salpe ec oc 9rs — ond “Sal 7? te ae 
ee ee ee ee eee : 3 A ge Se Qo hind a 
PY as } he RY ae ee j . bs ’ del — 9 a ae 
SSaperre bene. ers ag a at ’ = “= : ee i - Sea a a iat Bie 
a i j SE eR Senn i : ocean | ies pee yet 
: —+ —— rr 4 ie, 4 Spee 
) : f | ee a ba ' 7 es! 2 eS. ners 
ue pe { ao. ee ty ae ay 
Neer i \ Soe: Saga Sen a 
aaron A } i ce fone. 5 a 7 (ge > Pee 
: bs ct rrr Rsv 4 ae ee ee 
: I t ae = | 4 eee 
FONG Sere | i a a : . -, E a Eee ey 
aes be oud ee ee i ? _A Bae Benet 
¥ ‘ A . = ’ eS Br kG : sf 7 aa Pe Fi, 
: € \ | ee Py Ee im | ‘ “33 ae 
f : oe ieee | Pa ._@ ess wa ‘- | ae 
° , oa te ta Far AT aii es aN . o is oa m fae 
i * ie j i ieee ME Saw xf : } A Fe | j a 
iy ac >» 7 po NE erate ho » Mees. | } i a 
Wes “ye, gir SS ” en ie ‘ i E ee 
ag fete . be” 9 3S “"t 2, | eae 8 Se a we * 5 es ~ , Avene ae Be 
ie hase a ee 4 a. ES es 2% ead on 4 a aire bts mn S23 
PaaS SS eh ae) -_— > di Ps: ae.  . 4 ‘eS ae 
Nc cl pant : “ee a : eer «ays Nae > & Se aie ; a 
Pah i? Raga sae gaa SS SS oe ge OR aot, + i a ee 
ae ee I Reel ioe ae 
BESS 8 oe wake " a Te I? Sat igs ee _ ee wigs Siege: iain 
eee i et > Sr Ee 
hn ater ine “¢e # rete en a 2 rs ee wae - >. a WA ates 
eee a Deemer cont: 3 J gos 4 esate dee, 
oe ae ‘ ae a — itis a ae eeaiaaie 
oe i = oe Sie 2%, : ull “ we iat % = ries 
ec . .H ”~ * pee nee y a & os “a : . Sa 
x ; ‘ en ie g Mee ae ad ¥ . a Lek : ae peer 
ae 3 ee ee CT) ea oe, ‘ , i ‘ 3 a tae ala 
i a. et” - ee, ai : Ge - =i Roe 5 
Seay : Pe  —— Bs ee Urs A er 
ota Cit aa - ‘ Rae) A iateal es 
: : Cato, _simeiimro™ ieee 
ER i Genes ae A eae, 
a aa ee. Sea ate ne 
; i Oe tat y ‘ ; ocd. Na game 
Es : Rink ae ah ae 
s co “as E2 ‘ = « ; $35 23) cee 
BS ca , : ie ' oe eae 
y Fs 7 
oy i 4 f Gs ea 
ae ’ ‘ : ek ,* 
RE 4 : iy gee @ . te 
toma ] >_> fh esi 
mPa 1 pea: ees 5 Be 
ao aoa 1 Smee? 
ee Mage Fea ia 
ale . Bote a 5 
by Onde = AT eal 
pees | ewe } pa ny 
Pere ae 
r as ee a NAD petits ayy 
aig ADs ¢ ome | | ae’ 
GaN a SOON Biiees Ser 
ane 2. : ph] ee 
ess Tene ay ‘2 ae 
gee Ser ee Est WARY 1842 De past 
Ree ee noes et 
2 Sa eaeea len i e Ri 
ey oo e', 2 oS a a 
es t * RE ok“ 
ae é tae ee 
% oe sve », ad Deeg ae 
ites * ti i 
¥ es, al me. . ee 
x Sa: eee ae Bics 
t ge a Vs OD gc 
bay tel aes a2 7 
ee iam erates 
ae a Saks 
See het ae 
ee, Be 
Oe far. > an 
Ame Pagar tt 
; : Bee EH 
ey : eae 
j ee 
ae . ts - 
e Be ot 
‘ ie | 3. 
eee 
2 ; <a Ts 
ae P <I 2 ale 
Hay ac ae 
tpek aT ‘ TED 
Ses: ba 1 eae 
pegabn Faeae <b ey 
a Ser oe eek soo te 
Bee Ses ae 
eae oars oe 
pats 1 a: eee 
Lee epee be aa 
eee ar a 
i ot ee 5 ie Ais Ei) 
eid Se a 
Dios LE hi ee 
Bee ts : cee, 
BeBe ad set 4 ee 
Fearn ss Ses 
4 aces aaa 
cae re : ben eS ths 
ae ghee + Gia 
Veet as ar a =~ ees 
ae a uF {ae Dee 
ieee SSTascty 4 - 2 ee 
ge = tee \ = Piao) Aen OEE 
; = Fee a RY mene ey 
e ers ie ® wy r . gn ee os 
Sate ae «Sa BPS \X= - ‘ —_ Ee 
— — ) I. CASE CO., Racine, Wi ce . 
ris ‘ Fm Ny ™ * ., Racine, Wis. an 
3 eg hacer wet be 4 » —— i , a yi ie 
ale ie | Pi AEE a p Pe} 
ee. Sas Mee Se 4 ae bol Rae sen Y Pa gees 
"tI aaa : ge j ae ee ) 9 a a 
 ? eabeee came %,) , aii < fe ‘a [ ge sp 5 
ae i: ms fe iy : ¢ Re se 
fee cart, : Bu: “aes ae * ee 
ei tavedye >: Sey : 8 . moh Set ee fee, ay 
= ss ‘ 3 = ‘ ae 
We 7 ___‘ 2 3 o ; Sie 
2 A Scan : Cita a i oe Be dn Eat 
1 PR res ‘ en at. 
eA a we Ae 
GRR ae TON * Se em 
pees ca eet 
Saas oe } SS os : 
teak | ae ree 
i ee eae ‘ i eset. 
an ore sie 
Ey? ees ; ces: 
ea eta ae Pee acs) 
“ iene paw i Me arn 
9 See oe ae 
+ Re Be Scone 
ae 1g eee a Ea ip een 
a ae : eee a: 
SeR Se fe eae 
* See: erfeage sd 
a a a ~<a Een ‘ 
i Reo, ar. ek Ss ae oe Sah is = EGS > ASUS Rae aime tn Die Sone so in i ee er that Ae At ct. «CIR, etalk oer 1 onl elias nrg) ny 
é Te OS re ins SE VSR a ya eo Se Re eee, ee. ||") Taueamieta oe-caa GN ahi Sale hs Shee RE Oe ieee es ae oo ey ome Re 
Ron oS. Se Ge een (me area cea. oT i ht oak ane Sema ige eet" ¥ . eee Sr Pe ergs ake i Lies at moma 
aiiee aie Re MTA ie RAM YS eet OSS Ni eee oie eka Seer a as abr f Boer ia tg 2 oa 
eee sam fe: erie ee ty DS 3 a eee A ea aes 1 SAU rat parC eRE + gar re Needs ge. Gifted ie a eee ¥ 
Me PEs 3 Se Ge pee ‘eee ee ee eee Teves os sy sear. a gees 4,) Tori agri re Reade Bia 
te ae Pecalt soit SMR Some ee te eee emai cad “anne 2 Res oes gs ee : eo ee Roe 
3 1 aa ltioe Saar Pen Are hack tere at (in dhe Fen PUR he Se ne Vila Ca a - uw ete ee ae . opr! vs Se ies ae 
oS ee hel ea, tarts is ee oe Se ORE eam Ih aos - - preg oe > caer a pe ee i Sons eee 7 
(OM eo hatenpohin. ee ci ae aan. hey RRS (nice ea eek ce aks JB - RRS i ee ee meer se Tuer Ae eae: 
ee ee Ue men eee st aemana age Ps, eee. cs eee See en eee See cee gee. aang st 
oa ee So aa Oe Se area | > ee Bis eae Ek Se dere “Nec 98 cence ea Beles ES Me " Sage ala ed Mea eoeckss igs = ERE. ly at ee, "De Sagehiapeen i 
Nae ae ae ton a ges a * 5 ietemetia?  rape th CO SRG Eo > |, Splat ena at e. aay cena on Pe ‘4 8 Rae Gh, Se ee ear ear et 1S ig ge 
Coot ee, dete. ea erat Bye) is ake eee ha eee e Pb waarmee Ors) Leen) Sa re Se ee Pe hi eb a err oe teat es Beer ae 
Te) Stat > eg ak sane ee, eee PiU iinse treme frye e Foria YOR eh dp 5. a aaa he pe z Pay ete rt, oA) Seana ne en an halal 2 


Ses 


a 
4) 
fea 
4 
4 
| 
oh 


Petite Seas 


Es. aha Se 


+ 


° 


ow = ta 
(ihe Sy me aS 2 ER DME ES rrr oy . , 
a ‘Gos ee. aR (Sacha apm: a ange ah Sap ete eh ‘ ; 
— vom 1 iS eae ike . alae > Ree ees oak Te athe. RY 5 : f 
Dy er oer a oS) 3 Ln ita ‘a B he Pee. ee =e ge ee eet 7 Me a 
on gee ee ee ee wee, ae Pes aba <~Saete De es Bey | | See eee é 
"Ltr Ae dees ee Be Be i RIS 203) So a ee... eas ae 
ig trie . Bee a oi ee od a a VPaqiAe Oe |; i SER ES ee <a? Fi 
io vi ca Sage ii (i ot, cee Be en e oc ‘ or. 
“dewunaeey. Ee a | I ee - Bi) Gam Sa er pam 2 e eye: mart BA : ’ 
fiat wy vee jee ue . 2. NEE # ae A Pieces Sa ee ) pune i ‘age. “as aN 
cube wet Pot cee dy MM es Boe Come 0 ae Sie ‘i 
Seen ag Sees ey Peper omer eu he ; : 
ey 2 ee eae CONE eg ae ca ae tet Se Seago vs Sean 
RiGe Tics eo ee eee Bee ~)\s S SESR MECRRS eI ae eee oH Fearne ae i “i 
RE At A” «i | Bee ape 0) Seen ros Be. cee 7 oe : eee Ter ey ee Sa : - » 
ha ane dat pe, oe Es ie es FF LA re ee ok. Sy Fah ie ase i ou ee eee Na ce i i, y , 
cee eh. 3 = by adettaoll Sea dh eee ee MOOS: eee per) (oe pce, &- 
oa 2 Ah gee 2 is 7 i! ie ai eRe a fooeanpanen: amare Tap yee eee Petes , f , 
2 Sa iene | ey bea 2 le eae 8 tee a Pee amber ieee) aoe re sci _ - 
‘Sa oes) oe Sm aa i a eee ? mie d fas, 
es aa Sea 3) RRR Nees. “ eile \, Scena ewer tey fe x he he fae: F 
ath. es ¢ SMa _ - a ia To. RI sts ea Do a. Se Se aay 4 as Pages aoe My } ) ‘ 
aes st” gene ae yj GOR 8 5) a ere.) é AN ee ; , 
Poetic. eee - Ae a Boe. aay age 2) ee ae + ET ee Sa ss pe 
eae, eS Oe we a ee Rhine Pe ie a ae: emer ene abs ie i His eee 
is «eae ie aie aaa a ay Or Os Ca aN eee 3 SOT: eer Peart | ill <-a! tae Nic. va} cr 
eee cr. ahs vif F Riis Pes PAGER to ee i ae: oe i Seta, Sie eye ye q F 
‘a Pea ot on ah Nee ) Daan ECE hess a eer Baie: : ; 
ema olny oa ‘ ees! | ee eee de Peer eer ‘ Th MRR en aden meme f 
io nl a ~ oe 4 =e a ORL Sc Seon eden Hi Bote : Ma ge : ‘ 
(5 aR Ua i eee tcsler aS a a ASIII cee , 
see Fea a Neer > alte oe ee a ras hee oe » eed iq ieee eae ro, Pee os Oa See et Fae Yee 
pain Ree, ak ee “Nae Reet EN Gy pee ee meee y 2S leone . ae a . 
as Cae Bese 28 = Sepa, Oe ag A | hg e  UeS n ag s ‘ cbs t 
seer ‘any ae x! en eae “i - ee Te oe ee tele. Br) BERS Cet UY U2 _ i 
Le @ age = a ee htt (ool ae a eT ihe 9 ies oh, a Areas eae t oo ees Kobe eee ek 5 
“SADA ak ei Pe asi ts. - eee ee Ve Bs A a ae CN See ec ee eee wh al 3 
“Ube 2 rs Perens ee eee ek jie ee nt. og Sea sagem tet ie * ; a ; 
eg a ae i 4: aa e Repay D ee ee be. ‘aa ae ara 2 ee Beat ot tp PS aa hae re ‘ ; Z soe 
Seow «8 SRLS 0) thal OSE) ae ia Ee be Ee aie = eee, ae A heh eth - lad ‘ 
bye nas} per oo (ene ee bagi: eee) ea 3 eee. <3 data! Bea a e ’ 
Mee ge sae , RES ale ee: | ee eae oe a. len 3 Bee oy Swe ’ Wah ‘ 
a a ice aM a. i. ai Soran ees. ee eae: eh orl ls ak ae i t 
ist ee abl Wee nee ee eS Aa eye i ae Paes ee ae . pe) 
Ta at eu ee ire a Sa ees |: Boe Nae Re ee 2) eee vet Sie 8 at An Ha eb rach 
ae | * nae - Wa, SACs ey st gee tee at i Ca j neo Bac an 
Mee crea oe Sia SE er rma re ELE i! OA = a ee = aes - 
Cet atte aaa tame aay. 4 ‘ee 3, 1a ecm ee a Be ee Le eo oe Ame 1 Ree elie a i ae 
epee tae be oat a, ae Oe Myth! shear Je oi hae te ene oie: : 
Romer aot F tier cye a ee, ae ie a ee | 
ass 2h i 23 ee Beto. ne = De ae weges es; Dae ; 
ee ae ‘ : 2) eee aE eee. : Deon Meee : 
eee he: ae, a 3 ee i ee Raat q Sip d alec eat cy ena : 4 
rear Shee: Ziel ree OO Re ahah’, al = AS eee eile Fe ter hs 54 : 
et ae Wie, ee : “nd SSRN es ve tiat.- aaa et ees |: af Sap eee pete ona ; 
Bae eto iat a aa 04 LISS eee Me = Faces eat iat ie ; We Sai af * 
aan Brat ore cusp 4 =: Pee Lip ate AS Ce ee oh! am % SRS Ie OO le a ea i ney Ss : 3 : 4 t! 
cae wa aoa ee ee eo ae agra ame g hee ee Er fe laates : Be a te i . 
ae eee her ‘ (0 anaes ae eae Settee 1S See Ti ete eee ry Og ae > cae 
~ oN ee hes 4 Geert cae De cee i pce 7 a a oa pe ees “ : s ‘ 
i) Oo Cate: a ee) Pe se 5s ae St et oo “ll ae aie meena aa ne ee, * ht 
ight ee i fa? GSS jg ARMM eg Cone a aS Bt tes a ene che rae : ; 
eae Ae, 1, | eee? ie j ES SE 0 ey Bere eae aa gegen x i j ee i bit 
Aes eS ee’ etws a eae, see SS a orl ke Gal ae PAG ee ; ; 
pace oe ii 4 Ee ey Ps ee eee ig Ret aelmar. 5 *: Fe rey u " 
Nee ioe. Soro: en es aetatd F<: ji oe Kae Tre) fe Rah Beh ww ie Li en e 1 1 : 
Siete ae ae a Ss ya [eee Pree he ee fae ie ie i g BN 
<" sang Gel eet On ey ears: eke Ae ee eee yi ae ages Sie i FC a Date | me 
eee ee a 4 ee ee pe tenner Ate eee ea eee oe ita pane ee iis Neal . } 
Pores ria wie ie 3 Cs tes Dell Wiese na ae) ae oo Se ie ‘ae | 2 ae ce ae Pi a bee oe 4 
LE ee Te tes aa 25 Te AM es Stipe li Ba aie ed ae a i. sae ‘ - ; 
isthe “iets petits E ie A Pais, Saeent ot oe (hie ya et ae E ae RST 5 er ai 7 
at Se: ae 4 ee é j Ber Pesce ees ieee ST SAS. oe en he oy ee be 
eieme Bick 8 5 op ee Bhs. eh he a eae Eg ee Moe Aiea ae ae ae, = . : , 
pean ae a ng HT Clee Sie hele Geter igo 24k) uo cohen i 
eG. aie Mae — “hae SSA pigs aha i BR | area : eines ; 
er ee Pet pes Me oe ae a Css pe Wee are ae fer els re : Aq ‘ 
ges a i ae oS ae Renae “7 ne Serra 5 ee 
15 Cee te Seca mai ts a: “8 aa TS eae Sa SE CR ERIE ote Peep aah owen Nee E : j : : 
Bae Peach si.” Bes. ee: tea? ee PS Ra Bea aa la ‘ eT a plat ; 
er aes ea ee oa so Pers hey 7a Mew sala at te! (aan td iy Fi ; 
Meir: Shee tae ene ee a i J pea CE a Pe ae 650) Bem - ea me m Moar SEN Cree, 
tS Aare ae ‘a SEN eae eC fine oan Basse alien me. agen Aes =e i ‘ 3 
iam -\me : er pda ~. eaea ee a ileal: q Be egeoak . ; 
og a feet ne {Sieh an aad “NR aa oak fa AE Bea: A osteitis | sabiltne ced tae ; iy dg Pea aay OE q a 
hem oe ae Le ee ase eee EH et ea oe a * Fil ert i ale “Wy. : + 
ae Bert ree, ple ae sae cae oat 4 | eee ie hgh Aaa eles? TNA i SU ’ 1 Br pagan eee pe site i 
ey eee, 2 Bamps Beene ee Papal Bae aR a Shins oc 
Sb en oe She Bese beers acids site a Se ee Cn eat (era ae satis 
eA let Bi. oo 3e ay ONS | eee iam ay tr cure + ee 1 aes Ty's ee eat mmc, AEN A 
meee Neg Ae cay ee si), oer el eae ae Ba osu eee th”. “agi Bee eet Py ae cs Reem teat 
Se: ee ae ami aa ee ORR re ae Bee cas eet ae. ee Tae 
i gee a pat NT Cees See A a | ae! Saha, es ee fe ae ee ee ip NS F 
PS Saori 8 ) | Naeem ee oy a eS Oe : Lg ae ip Mia . 
a TN as Rate ela Se Ee a eee paige sea Bs 1 ae ie te . oe aay ts i ese Panta 
LEE: Seog ota es | Fr aes a rea a ee iPOD Ma rat 
ERR” ama Es are. ee Se as SP cee ay eer. ae 4 oles Evi a alee ce te 
oR Re alae 3 RSS ae oie 2 aa aa nc) Oe Sor ieee Ware ae * ary Fig Meme 
ee a Serene eh dh ame A ee ean = le Pca aren hes : 
Fa SRE ow Ul On < | Gaia ees eee a ee ioe ha a <a ng Der eca sf i 
oSpgeiise "cont aia we Ne ea PR Fo ain eae a ce oat ed obey sete. Mae By 
eT ek ie. a. Sierras > cs Nol ie Tae ae: i ig! i i 7 I 
Ns « el ee eT ns on = Re 5. er Pa i ae co: ne 3 , b ms 
rr St ee ee erage. ae ; ahi eae i Ae a 
Percy eee 7. ae Bese | ale Bas OMe 8G i ae ee a Sy eae , : ; ; ; 
Bhp a tet e 4 re | rs cate as ee ts pear ish Royey, By a , ae mee i Bs ; 
‘ . baie eae i 1 eee aS MS, nt Nie oa ak ¥ a Z me ts 4 ‘ 
eh Semen Aye) " Bye hia Ee a. ae ee a. eet i oe j 
1A ST a Pe ee j ee ‘eo sete Spy cheats a > Bs tg a ee 
ee Se oe ey” ‘i ea gt am a a heh Seo, cae a BRE: den Somes } ; yee , 
- ax as = Es ig, a. an a a = ral) ies ii |= emg Ne AP a Pe eS ei Shee ’ thine aU: 3 
© aaa Sa: ae | een. ee a Pere ae i Se oe ) Grama by + ae ate 
{i en 2c i ee sot oe: |e Nae aie > ie Sater ae sy 4s ein geee! Sh : : 
Rees i ae Sy hae a Se ee: po eee ois 4 
i oh ie Re s ; § Be ds a ae ae eee ae. ae sania ; : 
Tee gee 5 Sie ce a it * eh ne") cub. +f a” Wee , Poms a i et a Ss eg at “aes i = 
dee oS ee es 2 Re lee 6 rem 5 ee = ae a : va age ‘ x aga 
fee aie ates eee , B eee Bigs tet. ie ie Te ee Be ra sy Bae py. Pe F 
BEL. Bs) ay eee ‘re, i Sei, pee Pe aa ir i es 
fee ie eral See Ga gee ae yee RU eer em a Bh ac Je Soe , vt a x 403 
BU ie S| Sine een a = ah Wee. in ey PMc fe eS eae: ; 43 ae 
\ Se ae Scere aber ae i Ae hae) 15) ea as ee rn ES ae ie ee an i oe «Age he Fi =? 
Whit ber! Sener a a, (aM ta Pag ss A ie Sea ty Oro ee cue mh : 
a ie eo es ae e Be i. Je Uta SAR aU tite en ot Bec ents - es Site aay a: lo, a 
in oe pias aS a auger co cee SEA ee ips ; ¢ 
emmy a eS Po) ae eS. Sennen ss bis Pe 2 ai: eh Noe a a : 
‘2 gaan. jaa 7 i ps Ro Ea ee aa eee pep eed 
AE Ses sea | ih Ne A RE sag By 2k a. Me aan " No 9a celine 
i et Saar aed 4 ‘it aa nig 93: Oa Sea (ere tee: 
Pemeee ee ao Oe : Bel ee er eae 
i Slate a : | SMe pe: <e Beh Be sy “iy aaa a 
‘ ae te Sol 4 <a Perens Skee est 
Tens a Picts iota ae ; — Bre ns tig oe aes”. Pag ts ey : ; 
bw ie ge Es Bie ie ba tna "S10 aes a.) ro an "i , Dy 5 
“ae a a bai Nene cae 4 a ae ee eee uate ae a a \ 
SOS: oem Bed: th OE abo oes ake | oe, Poe oe i) eae y Foe ies ont 
Tee ae Re ea a 2 Remi 3 eke) 0, ee Pn kien pi, ; se 
ENE ae eae om ae ae et en a Z tae Bt eds “ene ee ere 2, o y i 
Gila heat pte eam | ee ee eS a eee OE al ; 
ee Gy eit mek ea cet... iia J leant ee De ee og eee ea pais eaten Stet Pag al poe A i r , 
EON St Ee igen oh eat eam : ot . fen et nl ae Pe hae is ca ae ale j : 
A ee ei ava, laa ih. eg tain” seep ee Biot Sa ee ; st es 4 
F eae a tee Bf lea Seas 1B Sle rie | Ste es Bs -— ee tre st ae * eee se ewe Be a ss wo f 4 
Bane ae Dap et hie dle - pehege ya) wee te es” a oe eee a Sas etait Rasy 7 é 
<a aa eta 3 oa BT ope Se aes hee ma eee eS daa ae Se eH oye thy oR aE te 
DORE agit aaa ita Bre Os ay ere oS Ge, ae SR ie cde alpen oe MC i 
a ig 2) aly G eee HY de ig eae he ae ‘alias, ea pees) {es Spat) TS 6, mh 
pee TieaalEgie 4.. Bere ay, og noe TD ae ie hae ae eM ae CL ee. ae 8 sth pene pene eee hg ha 
Da gate Mae ch Soe ee ees es) ae >) A) Be om eR 1 2a a 
oN ll ea mde a ola megan Deals tae Be gee: ae: Seem Nemec! Seamer a ree i es 
eines Met en te sg Bc ee Benet para Un sts ip 4 ite ew es. ea oat mee ds Pua. iF Y ‘ 
: oe et ee oe aaa Sea cael os ean se Pee oP aoe a eae * eT Ge ea Ge SE ri aie, LRG ; 
: ee Beit ia ake she By ine ogi. ee Sale i. 7 Naa CNS Se RE a His ee ; : ; 
. Ne ERs. ob 15 se te 5. Siig fe o>, lana a ee aes ap) a a2 a. 
aati ee ey ake fas = 4 Bre 5 ac aio. oan be A? boas is eee ‘ae aE i Nees hes i : 
0 a Bases he ae a eee a eh ie hes ade ote et eee nls |S RR (lee : j 
Ome s— “aaa me rae i ae Pons erate Sea ee) ce ae ; 
: Wee. ae 1 a tae ee, ie gare” 2 ay CS ea rE se ‘ . 
‘ ae) ye ae z We ores) | ae rary 8: peed Seals i + UR? grees, 2 
ee ees os Re ‘) eae = oe, ee Ga leg ieg hares Wit Po Re \ “art on 
Oe: i earth So oc ee ae fee ee ei ee va 
Sa, iy a 1S i a ee SO or FS a haps "ria fo i ; : 
Bo <p Se aap: ae aks Re i Teale ann See ee Pies? 8 Siting Sir yo ae io ae Ee Lear es ties 
RMT Ss As as ey ea, (aera : a ge Le Be Fg reba lag ei a eS 4 Sites Neos Cale | * 
Sn Sa el EN spar oe, TS }. Pig Pe Bre ek een Se > Cee aera Py ee fs (a sion aa Fy 
Bae Am as Ree cae pate a es eet eS fh oe alas Re 7 Tee 5 aoe fe A eee SF i d 
” eras es ae a eneta ys ma tase iy nee Gea ae ey Pi; : 
ik oe | Be ace Relay hate Sa a Rate ie area oe oh eae din’ a 
z aes: s 4 ashe Roce oe) a ees end. as . weap Pai ees te Se sles Ue x ee on Sie if ; 
eats 1 he ae Pteeees BS ie, is Bae aie wae mis SRE ites ead ets oot fy: Teas = 
aie ie laa O17 ec ae sala We 2 ees a) aa ae f ie a Saar 
teas ae Be ear aa | Ree ee em a =. ey Ye eae Boe. ee 
i, ae es Bee ee. en ea Bearers Seah Bare lis iy iy i ae oe a 
ne ee ee ves ee Pei 2 st he als To: bes te ra. ee : 
eee a. “2 es SR ar RS Sika > A ee fe a 5 ats amas 
Bae hae che hee i eae pei Abe. Ba Ss Saat!  Raened nA 
ep ie F en eee Ugesemeyy {is ante pine: jy ae i he 5 ee ee f . 
: See ~ ae “! eae age ee BPs is ee me tei Even ey Qiao S ; : 
: DS St ae oy Se eee. ee Brae the ey Be ¥ aie ea, = yea 4 # } 
> Seem 6 es “Eee eS ace liad * i i i ye, 2 Pe a a a Ye : ” 
ae ae ae Wes ean —" ae fee ee 2 33 Hel pe ig 
oe 8 on See _ A yaa aan ae iva : Wee eae - ore 4 i i. | 
ee ee ae Se Ss ee aie Sew ‘ ery, oa pee aa ; 
aitiente shi ie ae ae ¥ ae her ak Cae 53 os ao ae i naeeameaic. A Fi a i ane i 
eee a Bee i ar eee Li ee ‘s ae 4 ine a eee a jee ie eee co Bye ee : E 2 
my LR & 7 2 Nr rae ee Seeage. -s| ai apie of a a | ieee et CNet ie er 
i ee in ae oe it ae ee ee Bass a a me reer ae ae k i 
aa Oo an eames rc bie 4 Reb 4 ee BPW iy Sse ia OD ig: Bh Nr aa a ‘ G 7 - 
ee Caer ae et Gather ae ta Bg Fee aaah aera Li antes. Galtcimee hs Le ee ‘ 4 A f 
PIRES ST ae Pie Ay ly ee eS MES P elaine ne as , ee 4 
gb eee fei Vs, ye lea SR ae eee al Mss : 14 pale, sf tte ¥ ji ) 
i SUI GS 2S Shag LBS wet) + oa ae peed be Mes re oemeenne (! at alae NO a , 4 r 
ae lisied _ an <a aaa <a eect. ; 
Ties come he : ee. | SS on sea ee aes, ‘ 
a be ce ae ae oi) 2 eats Bae yt e aoe "ai ie aes ee ie Leip 2 ae ane 
tag a oo cae i ete ic iat Bs) ai Pe 2 ty at ad Soe? 
i I eats Ss, 2 a isk Se ee eat a ae sn piece at em) pan wT Tein " 
ee TORIEAA ye. oo) ies Sac ys) ee ieee We gs ea eich : te a in 
eS ees 5 pe eda ae aes a Pe crs ee Sm * acres or ree Ry ameter =. i : ee = 
es a aes cate * q Soo aha eae tet ae Aaa, tte a ae oe ae ve eae Poe 
: Be of ae RSS eae See aan i pie ae i) Sad gabe Se Ra aie Leer > 
rene ee me ea : Etat Sek anemia ats EE ATE sae eae pete, a yee: et wie +. ; ‘ : 
‘ tree a oA ty to ) Rinwon ness Liar, Ma ere aia a ON aoe | Noman ea ay N 4 r ei i 
Ae eS acs ef See ONT Seoanripesclid. cus cle boa)! Re eh ¢ : 
ee ees a i et, a fay Bae cat pepe iy a0 re yoo oS ah SON i : 
an sant oe 4 ec F ss, - alee UR 1, ae Re eie oe eet | cate ee haat 
Be oO a i i! Pe ee, ee So Botessnet: wee hi Se to, eee 
‘sa as ie ae nao ‘ iste A i. eae Bee Cee ae Pemarer ee He eaS YS 
geo ae a a eae ee DUR 2) Geese Beek na aie 
+ fig es a “te tated | SUR ee a aed sm io. tat eS ot oes rae Ae ee mye’ Ay Loe ite nt r iS : 
ee Cee ae odes! a ‘Sa he is Sa a ea See aN) ai me a At Ae 
eS, apie Ca ee eee ae Pe tts a an” Citadel © i 
a ty RON tS. § ea Oe oy pee se 2 SS a ara Neengey) fd hr i pane!” 7 oe 
tee ae Me Pas) mene ge cn ae Te eet eae : ; pei 3 
re EP ce SRE Se ite. epee heir eee 3) = he 7: eae Eee : Bigs, i 
Bae ig See 5k ea 7S) | A Seu ie es Pa fe spe. aes 2 5 eM ak : 2 
sg See Bee i Peebles 5A Se Pl Nir ae sAcus ee ee Pee nae, E He oes it ? 
a ae) cee, bee eo ‘e ee ie es ¥ Pera aee y 59) mee A i lute can aes | > er per 
Pero herr “ipsa es es r here oo i See a 8 oe) eta vile a Gy ee oe t Bei eae i t 
Pata | is aa ee ee eae Bec Sie SS ee as ie! Bg eo ‘Aaa a tt ‘ : q 4 
ey ee oi) ‘a » Eee tea a2 Hie ieee 3 eames Vara = a eS Sa ie (oe eure! ‘ rai a : 
eh) ae a ied Rare) igs sy ? a acto teal ere cae ange” ae al aerate ee on ia " Pialid 
Fa ea Ly OR a a: ‘den reg a Sees dhe we et ae a Be ah er a F a oy Go ee age i i eo 
bas eR? pon Lene t ae Ree can eae Tt 7 liege AeA eee. | We i tg es 
See se 0 ha ae Gee Oe toe ee eee Bite oa ame Sd pee + ae ; 
ge ea oe ea (5 9 ge SD STL ‘aa Tae ee 7 See ee Bees home se a : re Se i ; 
ae o ‘ | Seal | Se aa Bey aS Bi By Neh ua area ee ig ea ry RY star ¢ pe s 
isn! ee elo Decale fe i ‘ee ieaemeaperer a rain ey BS 
: Ba d Bape ei) ae waa Beta ts ee ; 4 
ae ee ee ie fee ae eee ie, ae | eee 102) SVS Sea 
ee: 7 Bt ee a Beco OS oe AR em wie oo Oa reer 8 4 
Ste ee nh ay 3 cs A ~ Sa ee: Re, (ke ; Pater el j 
ea | Paes a me etme ie ee a Beets SAE es fe” 5 a aan rer 
a aaa ey SC Ga ote SE Aa a 2 ee ‘ ae aa f 
A _ ae 2 a: Re iD Seeee A oe, ela «fh ae Se se ae . ‘ 
0 et a Le 5 = (eee ae an 3 ee ory Wine he a aS. * ; te ye Jap eeeere ;. : 
ees SS ae ed wi ae ae ie eS i ae cai Rig aes ‘ 
= a Lege Meee ‘ Sa ee ee see ay one ies j 
‘hee ‘3 eee een fee eter bie 6: Bema ds (Tp Dele T | mentee ai vat Wet : 
aye vey Lae. re ay By t a eit. Noe alk Saray Samat Fes. =e age eh Fei ~ sf iy ey ta 4 ns “4 
ite “siege ae ee <= ta eae Te nikon. aul ee \ eal oe pee ee Thee et Aris ae i y 
aecemiats ¥ ee ee . Ee eae ee aE Se opt si Bee ee 5 i 
it oe eee ee ee Bone ee es Bia tne LS eee Se Be oat See payee sai oS ; : ee 
ait one Oe.. 7” ; a ae Fear eae Pak: at oe i a A a een i. ae Po 5 = e a 
“OSB ci) ae ae | ees a hla) Sh pea ut eh. ne eens ames 4 igre a € 
os SE ets 4 cia eee ic, gall i ae § ments ni ye eee ae. ge SRT er sagt Ate iene ae ae pe ar 
ea te ere Tae. Mae i oe eae Saeed Se ee ane Reedy ie Nag tc en a! alt 
fect oe ee a Rau Seer Ramee, Mee ae Sie ae Bo vie bem sk, |. eager : 
Tepe Ge 7a be A SR tea ce ERE Pine re GRIN ‘ are name “eeu alee ty: a ee bomen 5 caries! 4 ¥ 
iy" Re — es ae Ee “fae Gel aes chats arcs ee Se a ae od aghast, Maes “ae © At 2) Ee ha=\aaieagek 
a2 Sutera pi ae ui Se 2, ae Bry 16 ee hes eo py ee bee lee. ae bi 3 Sd ati fer a i eae Wt et 
Fife eg the et hae as See (Oe pee oa Beet re meg ces. nomena» Tamer eg ae ae aie tax wot ie ‘ Sane 
ies a eae bes eT ar eeg ©), eres img Be mang neo hia ie 2" a eke 4 Sie, ne Oy sine re : 
Ho cae ‘Nae Pigty ee kay N aye Oo eat " et Be NEE A. SORE esa ce Sa: Saree 2 : " 
ie Nat ee tee 4 Giles eee } Pape en 2 a: era Caan ae aii ota Gi ast ae * ~ 4 
“foe Se et Rees Mae aces eel Se: | ae Pi HD i eae ee Rey Seas P Bare Dea 
A) seta ee ee gee hic : Sh RE ORE RC? te Re E mn aah IRR eee: ae ’ 
aad ae je gar ae. Nc, Raa ie chee ce SER I(t: : 
Five eae f oe, iia say ae 1 ae Bsa, hee at, we en i Sk fe as i eat = | BS GS Be aes aes : 
Fa gree ales: uae Soe. s 5 es ACY iscsi etal er a aed sie i. TSS bees bg te mot od Soe ae wi z * pee i phe 
ie RS eye wey. freee are te). Ser a ia Ne fees aon! a SA aoe ily eee ee ae | ee sae ak ae oa 
{ifn tain ee Sa cae Ee Te Neemaeeter |) Shiie faye 8, es Sa Caran eee oa Pao Bi fees a. by IN ee me hifi Sey ARE! 
Techs ea a ita ty Mize (eer Ry). deena ae See. Re ee ee ay ale) gaa as ¢ : } , 
Ko) simran tel as Kou. Yoo Sr: 32, ee Oe gl Se ea are “Roailaeigag° (eae aaa ta 
Pe es rey MR Ne ae ee HS ice ee ae Pe hoy Rese al Re aa coe cate 
Gas " Bes. epee cl ¢ ee OP Ete eae Cig ge ee ee oa it 
4 zi Mae ely . ph tae Oe CRSehiaesr Rel pe Gin ag Ah ee 
fi iia or Bar eons (oe ee) PRR case iy yea 
. pee ira i Seae BA, Sakae) Bea Pees i aa 2 a 
t. Sit silted Ene Rs, ee Mien Bo ft gle 
q (ae Mite) igs Bry ee erased Sa 
; Boyes oc ae oS tia Rs a ae | 
" eg? oe». Se 


‘Ais 


eae 
ia 


ee 


ec. ae Rr He css Aeraeal ay, 
eit oe Tair oe ae h pei aS ae 
i Tyg ala ee ee abe enaee ee 1 a pr bape Ptah. Pe: ee % 
i Vio ga ate ee yaw Petts bat ian, Sho? te oS ae 
7 (laa “4 a hen a a (ieee hauhey en 
BORE ee fences” Sly Ver aa | MY Ge Ag Le! : ee ea ee oa aa 4 
ee PU ee ON nthe, Pe Si eae ees, ches 9, ee es Ea GA Hee fat ere ea a * acral sates . 
Be cae 3s alan a ae Be oh eRe ioe maa: Cy eek ete acy hg OS a he aes Eress.> ete! tae | i 
Or es os!” ee Ser, > aa nee ~ 3) ce Ge Bie ee mars dS «ag tee ee re, Dialed Ye aa io Aaa ask eee Be a | 2 
eae aah aes 7 eigantees agate! IB ey Ma Me iach a aa gta: eS er wt noe Dar Cee el pt A ay ree Lees a, yee 
"Va See aay, ooh 1) Rope a y Mis ax eae Pee Se. patie 4 in # fe - 7 é . | | 
- i aa ert la Hee usar i, Bey: cy ee ANA alee fe a ae pe ad NA ie ary om . me. eae te - a : 
ie a J rr a «ied nag Eten ah ws Sl Sa a6 ct Osta Se MEY Nee! Liao hoes iz  peeiie 25, - . Sees Ure “aut sees Bias ys Dares es | er inet rn 
es Beer Sas Poi 5, soln Na amie, = <a eae sis oe er kane ena ey ae ee, Cpe Oe gee" igcelgee act sh S iar sna eae (ae 
ae «Ea Fete oh eee eee ‘ors eee aire a 3 Real Sea Shes, ts eer elt eT i‘ See reali atc oe 9” ae Seas ee, el ee te ie Lig i'n 
Sone A emerge Ay Piers ae ii ae ae eee 2" ee, a ae ie ale ess el aie Berry gyn ee a Baby srl at se. ie hades oe DS + aaa ia a 
real oa «| aan ee ie ee ee Revo Sik rc bam A aera ny bi Katied MN gr Nica cea rr ab tas ee a ae r. | 
3 Be ae Ce nal : | NI ip oe iyi A i Fis eis a bite “Tair at. | ae 
ee ep | aaa a ae paren eee eee 4 Pa ae: aad 
a, ee: pate Bh Pea Bion pie Ses We : Ses aoa VES Se (ee eee ae comet is Bers car ae se ih. Saha = i 
ee a oe aa Pee: ek aaa ay ee Se Pr ies; tale +S BRT eh Pena Peta! 3 kewl ee ee a S ao ae 
: yl it a erie Nia mb e553 ee (te che ae Rega ot vem os ie es aye SS oo ge Bag ob RRO een aa Be: aa. * q o : L : 
is <Yeesibe yg epee ogre) | iter Wale eee 3, SF lees, ih” ee REA ccc’, vi ag Bis eee Ea Suan aoe uae Ea oe alle eo 
een mmee yt 1s oy ee eee ee ra Ph aie ae Apaeiiearaeaes Tee aetna << oe. Pa os e 
: cis ee 5 i a Pa » een Sa oe CR hs NON et Ppa nt Al Sy ce cnet Fyne cirianelle 1, bo 7 - a 
Ee i > ye aes = ic eee ash Ee J aan ee Sta iat a 8 SN ane Berea artes arte agi * le Se cs a a 7 : 
i aaa Ye Salad Bais Pe UE ee. uaees Pas Winch ore oo a: Ree sm is 
eS he Peete ra es! si Wei 3S a meen ee ramet cst PES ea SR 5D ee aS) Nae 
al o: te sac, | eee ye 5a ee 1 ye SPR GA a sil ae tie 1a 5 Gos WR ee ahr yt iene Al. er | PeR 2 an ae : 
8 5 ie | Moe irae fa Re CAE al = ahs ea UR I di [ia 2. aan ae aha ee. 5 "TS meter st fa sll PT en a ae ' 
: 4 " aoe roe eee et Je so ae ce ai aaa Beg ee | eas Se a end a = ai hs me ee 
a es man eee eh ee AE Wh ee ee ae (CT oy en eo: *.) Sa fo cette aa ee, : eee ee ae ss Be Sal" ae ey ee al ; 
: Bas a a % ee an 7 mel et. |e Bs is? oe ai gr am tee a 
be i 3 BONN Tay oe aa fue eR cere ay sr wae Bg a! Mes de ogi aera) 1) Sean Ai ct ls Pe Nie ss ae fe ae? Beak aT PCa Ue oe 8 eo 
7 : Brite by be saat obi ue N8.y i wa eh int | 1 aie 7 OE Ca ae Oa fees he ee ecg) cane Wee a ie 2 i 
3 Mig ais) =. eee Faas iy Paar oie ene yore “ted ees ta ae, | ere Gaunt ete “4 ea, |. ey Teen ae tc 2 ee 4 
‘ om S05) pee Ae eS Er a i ee isso ei Ly A Ro, OR pix Sot en Tek? eet: See RA ss 87 lee 2 rh ky. Rh 7 se Sve Si: Si tats ie. q y 
Me i alee aie ee ile ee ae * ¢ Re Ree 8 a Meee ae act Pe 6: ie ge ete ai: . Y i rR Tg A ene 
a 3 . ai. AEN ee oe ee Ge eras Pence)! oe tar ee re: rer a ae. Pas, Rea ted ete aa Si nae et a Beit Fae: ay eda enie % i a —— 
m ee ers. ae Boies a her Ae =e | ae Te Seat Auge Ages =! ne Saket Ree es By ‘ 
xs a eet oT Ra area (a bes ghost fate Chea ee ea SD Satan ate ieee oe ae a gee Gee : 
5 Aid © ORT pee Mi ae eval aaa ak Sas ae 2 eres tetap mais ta es Ww, #e sige a ce Rg ee. ae : 
ot ae i ee ein: any ies | le ae oe toe) (Sate Babe BA ee: ESA noNat on RA... We ov Bai ae 
erg Sr 5 nai {er cae * ° i asia tee ae} er ie ees, aie ae aaa aly oe . AN al Files SRPMS NIAiph ay Cee fe ee RE as — ese <a "ey fe 
aks eae pe a eet es 6 See ies pale tt Si eee I ye) ate - eit Rel Zales eon aes Wess. Oe ES» iam Be 9 a 
| By a foe ee Bret Ss ed pe eae ahi: Bae eae nee FS Nee as | Ce q eo a caw: 
: : aoa Be ae a eee) ie fe : ed pcg Mt ee) ie: eos i TE i * a ee ad 
| "9 a ie a < ite a ert) Set (ek Se | OE aes 1 i ere Sai Be Be illic ier by ie (a i ~ tS i q 
a fj eee Pia) a ieee Lae, at rec ! e Ri ee a eke es U2: ea i): tae tae Bayes: Soe SPA ED Pee e Pe) + 2 
| : an ane oie aes ee ae tee agtersg 7/5 4 Ree a es area rt Die Ms CAPE am ge 28 2 ORE eee sa 
" oF ee Babe) rte es sa. oe 2. di et Seem ‘yee AE igi eA i oe ces hia SP aa ky AL i) oe’. SE wae i i 
Roam |) iy eribet, past Let Rac ye cc yon a i Bie a EE STE iS, Prey. es. a. - 
ae oe ae A AES Scalia ae ee an! i an! Breet) oe een a ata aiatealie te adtE/ Fane i ae ie gt: | ee 
in ee a ee oO .. . Se ha, as ee ae 3 
Zl ar ee ee a 14 oo oe ei ee Sony Oe Seige Wee, Peep eeae bel oot Ne Se AS ms) Eee Sa e 
aan Perey nae yo ae : ee Ar SE 2 Ss Sc ee Nh > SUR ae i ae aa. | ee. A ae en 
| 2 ae (ee a oe Te Sn ere ay et Gc cee a eae "ae net - TS aes 
‘ er 5 Aare ase BRAWN ie AME pe So oe (Pe AR ane Fe MESO rel alleen ee gat ee”? eee a 
: Scie eee : pie aes ee ae) a ee aie: legates Tape. ae cot ay ee sae: a eae oS ae Be) me es ; 
‘ Pe i het a {ae gee mel 2 iia ae Nes st hie i tte ein 0 % ae i lr ane ity Mane ane se? eS, a Uae : 
| i OF ore ons oS naa es Ug a Shae les i aaa ie ee ae tie: 11, oe ee ie) i aN em f° ae 
| ee i ar pee nate 5 SSB eats 5 br 5 NRG, ae pie ie i irae i ath ttt te eve. * ae Ren ee re q 
ae ee ee ene ee Kec ad Saas a Rey, ag Aer =, Tae dl. eee a ie sone 0 wag. + Foe ee 
pies Ee aire “ot? i> (ao aed See al Te Fae owe ae od es cee 8 ES eal a te ey. 7 Pies Aaa chal Say WORE aa ik he eee ap J t'- Nan vp Nae q 
bie aM asin 7 aaa oP et ‘= ; Diets et cole aee ae Be er ky at . Apa ete Poet ee ag She Lit ir arn ath fs ae eae hi ithe Rea § 
i. - - ae pti ae: 2) oc aie aT By chs ee ee a a Ce: 2) eae Bet On aah SS ho ioe i 
‘Sag hare ees : Blea peer eee BRT DAT y bi aa SN a8. Be RR Sc. Rie 2, a a ice a Te i Set Sage ett, oe Get ene AQ See 
se oo ae Hite as 5) ae rr > Rae ate, Sen Yn 1 etiam "eae Cae ia : eg Mae SU ENE cy oe Bee parang 0 aa a 
& 5 ne i. Ries | ee eS. ts a gee ee We es Cerne 
7 ee ae Tipe iN Geeteg <a eh ee one ee BS eae, melt eee Pee Ric oe = a a Nig Me as eet. ogee aie ies list, ee a 
a ets Seige ae aie | ectieae  aae Picea oe ea cae Be +) eM aeee eas ti 4h a aa oF Glee ee a: a ei a ee eRe RRR = oy Se LAW Rae a 
‘ Br coe ee Sk mer ya | ten ake sr aK haere | ee eee re = pa ee a 
| a ne Bite ae aes: iS ae oe om : Ee anaes nae ay ee eae. Ue a - es Beene pa Pe We) BS eae es et a a 
- tay SE aa pC So aa ee ot br a i OTe Reema aig 8," “ie aS aa ead aa Se he Me PO uN Sarees A ieee aire = 
+ ane arias ose, hy Saat ala ee ce. pt SS Mai oce oo eee al oat me oe va ‘ vi Shays 2 VF . i | : 
a a ee ha SOS MARU Pens 4! ae, ee Pau Seon te aR.) emer £ a a oe, | SN es Pie) Cahn, ih Sane ae aes M 
a : es oer eee lo ae Sane: er ee eee ens, ~ ee ce ee ah ea Ph ae 4 ie” be e Be Soa a eae . 
Mert hap! at eres Me Re yh pong ty SRO felt 37) eS dent: ey ule eb AL paid eS ed ree Fons al Memeo Oke ae ae oie a ee) ee yes a b 
: ees, eae ogee ae: See oT pts ac et iS ua Saad ce Peete el en ee Lo. La ae Me. Biot. ate ark, oe ‘ae: + 
i a . — “ye eG he 
ot i Nit ie Bai Eee Gh et a pas ct meee - Sara eee i ARs a eae sec ee BE cs ee Be acetate ee Dh rn aL te ene. eee Bet oe 
Mies nag PR Ae ee Ger pamee hs hee RM aca ooh Bes ie oat ray a | 
Bee a feeatgabaa cee emt) paki ors) sa eee een: ee ee aN . os oe Pig ce hoe eae re Lease oe : 
4 ia iN te ee oT eta Set as cys eter TCM er is Ne 2 Pe eee [ASS Una is ete a ee ; . "Va es SR aun a TI Pa ee Ges a 
ea cam 5 < Ee Ran oa ees emer Pekar te Maen Rs Rn TES Ba Gre Melee ae eo. | deka Rae? ae. ei a bas 
Td i ae Beil cet Sey pace rae er: . trata ue. riot te Mothiee..” sro Tyas oe Bg a OTR SMM a ie \ Spanair Ne Wan gt "(ees oe 
a ee ok a apa (ae re Wa gis ce eae Se Ria a Dee ice hes = Moke te Seca ieee oe re aeatee 4 
Sis Re ere DESY coat gp eee i Tectpie® r -* a oe ee iat oo. Vk, cae ate ee cota Vey Foy Ue on eta ery oe eee ae erne: ie Peo i Pe = 4 
be : ¢ ‘ a i ce eg ce eee et ss aA ES Yin oe ee hanes Lae Suet ch bee xs! ae ees eh aE ee Peni. i ayeeee Se - - ee me dy 
Ra ae ies, Sega. — aM ge eden eee meee ces eee a ae, ae. eer huge Bay, oes, Pe: ta Filey ee es ENE fr ce pee a ae } 
ae ha oa el 5a 7 eee Se eee rei Bea ae SONS eae cae Pe ai) mee Lee Se ee eof Nee 4 eg Se el ay ae ay. a6 a 
eee b)* ee ce ee es Mee aie a in: 5 ES Sd 7 Soe Be ee ee ee ; ee 
Paes Ae c es Seon aL abepert) ss taaee mae: ke Or Se aid ae + eh en i a kK ee : <a 2 Fe : <" ee af 
ares Dm ( “ana TE EEN Sr is “se A. to: ame a ee eae has Seas =, ac eae ie oy a> Loa + oe. ae ‘ Tease way het os ies im 4 
oe Re ay: Bier a Se eat Dg oe Aaiiaibems Sieh.) rn a ri e: aa te 32S am sgn) lee Bite, or: ie es. ee ie 3 
Peary iol. = See ae Ad eel ale en PERE ee Wy Sac e icias eh Wa ie: ak Pa eh ae geraens ee . 
aD SB ee le 2 are ee 2 7 Oye eae cone Bet. ee Bee Be actin? ae as OE a moe as “OD | hla ae ee al ees ieee "4 
OS te ae SiNfciget yea em nae Bede i cag Maem ie etic fren > "ey mas => eee ae eee) ie oo 
aie Sie ars vir Ae aimed yee een a ec (uae Sane ora Ehren wart aaa feta ike :% ee ae 3 eee hl CA aaa fs ee 
a : | caine 3 Se a rr Aes ction ey tet 5 Ee We “5 Bun aa i: Bora Mie he spagt. oe 
i eo at. ayer ee Bet ae oS _ Se eae eae et ta Tiras iE. aes od bypatisgg aie oriey ae ae Tes, a tie GL aia Peas yas a 
we, aire tat heer opera) ¢ 0-1 f ep een Te =, Fae) ein See yet Poe oF ee ae ok aber a Bet eae Br Ug ue Pane - aie ee ys Veta a sae Oates 
i 2, fee jk as le a ee SR es i, ele: i aa ee ea aN bes ek ee fated =a de® ce ae 3 Es Sees ie: fer” eae wie ees | 
A an eee, fe a Cy ee ec ane ae ae 2a Oe 2 ets (aie Maes = Rae oe ame say? eae. 5 Gmmmmrrete "* Ue Be ae Wee OS Tats ek a 
ty Oc ie a i Fe AEE ere aati eis ae Varnes grurec ae 0 ER aoe a. a see, oe ee Se ae RN eee 
~ baat Sah corn head fo; fe heey LS Bete ae ay oe ae ea ates Urea) sane tes a oe a See. Be ae oe ey eas 
3 lie Set ee es ae Sema eanire lS Ee vem ig eG ee ee ea Rea Py 1 dh aaa ao ere | 
oa "eee — MC Oye ok pee Ae Pre ds ie oneY rail 9 pen ey je.) ae Pea a ee ear aa Soe mee iy mse Ours “eg 
nee Ds Ree i ame a eae A vehi ooh ae “ae Riri. = pole: Ne ames Fa elon» i 1 aaa NS Sy Oe Y eae 4 
Saas es) ga 4 +. ir eS ae Soa. | Pea igen Nasie ie aMiate a Reh a “De Be at te) eet Bates! am Bit ie ci i ae ny 
ne eo cme mawee Se cae pe ete Ee ei Pi ies OLS et rei Thee mae 22 Beg hao Vi ee aa. a a — -? 
e. Meds | (ets Be a Re Jee ae ag a REL ee. ee A Stes or gm We OEE Lia Be hn Seay RW os Cou | eh ek e a + —. a au 
be. eo" = ae oT ae 2 ais aia oe cma ns 2 eorae d a Be ae ea he ‘Gngiaesnn 21g ai 
ao oy yam mi Ce ct, ah Bone os ee Saleen regan ee ret cei nat Ais ge Ma Sk aT pe eee 4 Pe a 8 oe 
Lee.) aaa cee. Sina FS gl AGES, Daa a Rida ‘eae BR sy fa. Se ae oes. ee ete ee ey a eat ae 
Re eh Beech. 2: °). ae See 2 aes (ik Sage ey ee Als ee Ais ih = Ue aa ieee ema Ree ee be “i MN oy be 4 eS e 
Noe Be ee ia a ae ab yee Be can ph dk ae ee si ay 1 A es Oe | cs. med eae eee. . fe 
a a o PR: Se ae ees ony. ae ee 1) SERIES ei ec i‘ a . f 
a settee 2 est Le? Ge tie na 84) RE 5 Bk) +2) ee SPN ule ile ee Siete Be eee e ag ie ( 
ee 7 ae ed le a a ee Rae ae ame eh hse bane ; ti ng BoP ee ae b> Nan i armme Eas mn 4 
= [i —" pe ‘ 7 Se aya et ea es Se Sap a BPE a ae: > OR ole 2 i Je re hie mer: 
bee BO ue + ‘2 py hen Mali ‘ ‘aaa Jo: > ee Bs ea ee ae re Gk cae Ee bees ‘ Me ee oS % as 
Bi ag ead 1) Se Sa ee : ey deere eh es Seer ci MctacWiedete | ok eae oe 6 aaa ead eae a 
7 i wae. bles a Oe ee aa ee eons 0 eee eens re et * Bi ne. ae = ee Bee ane ee 
oe ae peel ps Sraaere up eae Bee pia oe he ie ea Wah i en gee pt ny, : fae eyes es ee: * ete pesmecthere (2. 
SEL: ae ae eee 1 A ee 9 Bie ae ae a She): as PM es ses ra te Petite aM a eR Reem date, Ge: ae 3 3 = . . a 
Babee tt ae Sea oe ae dae ae <2 Ag ee er ey tae iy ot 7 “pe eae Wea pam Preis ‘ae eas pace ete Ay sere gee ee  % -_ ; oe 
= pour. ih eee Noes eee ee ok. a hv See 2 San lek rp = jee. Tae 2. eee aa «RE Rit Sia ee ree ee oe 
‘ei ei ence cic eee To ae (Saco rng 3 Bat ae Een: Seema ats) ly (ea See cae eB rae +4 a “Se 2h — 
= ;. 2 8 ‘ ys ae | erie ae eae ae ee ae Pea hh ded, < ee felicia. a ene Pe ewes Fe 
es emer * asi ii a ees Bee is aa ide: lees mae eee ee 2 ae ee a Be 2c aay See es eee ay 
| | | 7 » Be. eo We a ee) eae ape kt. Cee ee Ec 2 Sn ane: BO a st a ae omic Pea Seer, Bri: yn ERAS: aioe 5 ed 
- a ee cae, aS ean Sn Bai, ae aa Bie RS he a Beh as ah, SOR “eben -amice ime, re eet ag 4, i i 
Ba SORIA 5 iarerai ce Bs hE tia Pare Oa po ey Bae ay areal Ties Shah ona ee See A a ae 
aN Cl) Ne “rs ines | ee posal RStee a ee 35, Pees a a hae oe eae Be NA Pia “pe BE ee ae ae). eee Tees a bet: a et 
1A) CA eee Os pee MMI hana he om Sr ea a pie ao nie a 3.04 oi alias Sere \ " 4 Be. . % e = a | 
are ee Mae a ea hee Paty aaa “SG ah =: A ae ee 3 tl rh aly TTS ka fan ala pS Meee a Fem. Fo + i WS SPR 
oe — 4 ‘ee AG ta) of, eet Uo aaien aps | ge Ce by Petry : "rad We eran, ie ny Met panic ee ee eet a 
4 s, “res “pole mel ee nee ie Jee fy a Bai : Seabed ae Pend ysis Beye Pee + Sree oe Ne 
Cae = eee By 5 le a eae oe Me aa ee ee ous ee ih ey 2k ge ‘ang Bein SAR Re Ny teres 
ae = fe... ha. make ee a Geka any Pe et oA ‘ st Se Mee a ae Be Wie NPR PRLE oak nhs 
ES 3 & os ie a a erat Sess gee Laenon 7 baal Beet it a = RR GIR ek Bs nel om ae 4 
- 4 ee ne ae mee 2. Rp ie a ohh 7 Ba a Ae Rive Sia ie iho. 2 See ewe iva q 
eee 4 as Sepeaene Fh om yee cn i fue eee a Ps: ocala Bek isla S a es ee ee es os " Cs oe 
i : be i aye Shree t's Sara 3 cen Be ill ieee aur ; og. eee 1 ee wa a es nei 5 oy | ee ao Ne ase 12 a eae Rh Poe We Peers am 
ers cee. ae er Pa oe du, a 2 ES ae © leila RE ee Sai a ee re i ae eg Fn SS Rae ar ae) ae ae to gpl ae ea icine | 
sates Wee SR a, ist. ane aes a ae a Ee *  Siaties SUE Vege ee ‘Sgn oe Ree 2 “eee a : a ay 
ta are, eet > Nees un SARS 2. | E Be 2 Ee a oe ie Mur Fak Mees | SEO Re, Me ae Nae Oh eB aee ; ‘se CaO eel ae “aes Rise Gi eae ; ; 
pate ee: i: ee oe een eae ay pat a eee i eS ae hay eee a aa che ae Py a . ee eas 
araaian 2 Me aed a as 7 ne A a are Te cee eek Pee | a ye asa Game) | ve * Beane cae Bey ae aie Be per ented) ioe 4 
cee Ee eh Fi) oe eee Se SIMMS I Sam eine eA Bera 2 ity 8 ee teens: ee We Sete eee 
0 Oi ee: ey Se eae Are), 2 ee a Na edt ce) cee ee espe RR aceon Dee fas A aa ha Bs ie Cee ei agee, os 
13) Win SS ee RS = iene Gt eh ee ee eee 4h Pie cia shims 5 es te aS eas ee Bache Sider ~ fa ae ee eae : peat el ea ar p 
SrAl ; Bt Se e a a Pn Sie =. i eer ee. ale cle Pe ag abe We 4 2A idle, tC naa Pe tiings oe nes eae fhe ez ait no ie es tee . 
o _ | coe « es Or) Se eet ees Fels aes & fee OR ee Se aes a a 
= a tee | 7 oe hig aida tic Be Pe ten esha “EAMES Sa, Ts ae te apteeens 82 ae sini Har Sora os a ay. bares ee ase fee. Be ul occ) 0, Oat pe aot Se ans 3 30 | @ 
. es s 2 Se” a : ad debs ae ie BT as) age qo a ee ih. Di ee Sa bp gr tk |: 
. of A oy ab Sorc) ain be or cnet hee tegen = a); aeons -) Aol gk et a) 1 See eva ie Le "7 e/ 5 ities fe eae Sy Loi ane = kee os RES Pe » ere: 
ae ies ea he 2 Pt ihe pees oe OE ene Oe a Seas aS: ae Mxaait B eiieclpge 3 ee q par any i sae Ee aw 1 ae ec 4h ae 
sas Sp ee ae Here Bc oc alee Ba ores ence dete Mh : Oe i a: RE ise Lae EY eae) | a ak ee Psuaeaee tages sitet). oo | 
ee ag te ear cone ena 2 egtted mae. ee Mas Cee SS er er oy Gove aie % 9 ta a i teeta i Ya rae eRe ah Pe ale Peas alone Miesete yes a Q 
. ieee > (A Nee ee RR soe aia 1 ie Bey Reger se RES 3 fe! a Cen Ue ot oe aA A ae ap hin mee 
aes — AC ee Aree Ge a ee Same aa a (ai = ‘ Velen ee te Bee iS 7 fs Sd SOO “ be ok 2h RAE) oe A a q 
| £8 Ny aoa aa a peas. Be. Eb piles oe ra wo a. est, Dee ae ras im a ca | ae pe - aire Rasa 2 “he i Ate '”’ ae ee So q 
aoa a “PS SR 22 i 0) Ae re ea eee ee 1) = oS Oa ge age Bags Sake ae A. ‘a 
| cra ee a se Seen Pere eae ee i Fey eo). Oo eee Bae nt ‘ 
Le ee aegis Piste <a Bee ee te a ee. By ge sae at ‘ ms aaa pee bata. Rey ek. 3 re hee 1) Savana 
, ‘Sale ieee tigen ieee ‘act ces 1 MRE eae Sac na ae Be Py) ee i i es be? Pipe nite | ign 2. ere ie eae 4 : 
MC Oe Fie. So en a ne SMA Je Ae page Tanah 3 rane” aa OS. Staten 8 
at ee Sa pate ot ems analy iy 2 Pe ne a Bo se Be eae as pies gis 
“i «EER Se a Boe a = Sait: as sete SAN ern rs Hy ean SF ae = 33 - ae 1 . hie, 7 a - { 
et me» ee ee 2, ee “oy MCE ae ; 1 ae Fa a aa r re Tey ot Pee rev iney. - sare: “Urakabs i ae y 
2 ieee ee amet Be Brie) ORS or I he ch git ee asl es - es ae ... sin % eed) 
SIE al) | SMM “irs la) at aie | ae . 4 Sol aR el ea a Be hia, te By . ae is re gation, eoee 1 
ea ae ee Batt tae eee eee ee ous SG! See, RR ie “ee aaah eae Cn. a ae een oi 
hie oo ae eRe =P ea | ee “ 1a aan oe Eales otis a oy FRE eee ag . " ‘ee: Se aoe “ae ia ye i oa 2 
. 4 _. a ‘eae oe Hate eae Nata Bt ee ees. ae a te. Sh rn 4 ae pa ee 
SS ads” oa _ He: Bess ee hay are e Vehce ae es. ae “ae tae Cee em : eee Se oe Se eC ihe ee eee!) aaa F 
AS ieee ao ie oa er 2) aR ye a Is eae, oan eee 7 Se ook ee heii oe aa Rea cc. 
bes So ae oe af a oa ARR ian eae ei a Sher ce Sam oS Baie To ree Sa ol) Ne eo i «fame Se q 
ee eee eke te no: hs eee Tee eee CRN oe, eines LC «GN ee ia > St ae, 2 
oi aes Bee Si 2 MMR Se Be) oS) ia RUMEN onc asl si me aye ie ks ee hire ise i AN ieee. | Lake oe a “eee UR at SS dess Pat ee aS tle: oypenes ths 4 
es ee ee ” Serene Shel oe ocean a) hate gee ea BSR Hee ey pe at lot i ame Bol jean e225 Soa lot aa st ss 
© RRS <n: ea re Ce MM bia En a Bester Net a ae hc ey a ERAS SE ee Ta Sebi ing eee Bi. Soe ee 
3. a eee eS peer. ek. iM iit EON SS Sipe Memes ts, cs Palas eS ea 
SR es eae 2) ae age ate Meet me as a is ner % ae Ie cia tah Bik en Late Ee ere! 1S bal a ae cool * e ae eae pe a a net ARN ti Ga ee oe : 
ie yi Saat Te es ie eee oie. tal ee ee ‘a ge Oe as Wee 2 ile a ae poe pete ‘ ie 2 ona tea pest. as 
ee ee sol herrea ae aca Rs © ae ye ie we py var i. oie ene ae ae Rema SEM Aa 7 thes hs 
eo ee ce ean ae ee eae Ss ee Pe ae a im, | 
: ie Pare Bs es Pee oa eis MMI Sete. ea LS i oe eles RAL ee ith ae. i ia! 2k eta el eRe 5 gd >, EG 
ae thr “eae ne eee ed D6 tts. Rime Plea 4 > abe at ae % 4 <a at ‘een Mae Bie at te eee Rr oo ee a a eee f ipa Gt ; cat i, 
: BENG (an i My Wl se cae a : 1) heed * Die hy Sees - Bay. ge eake eae ty» a Sees ye PI | ee ny q 
. et ae Scoheeelicel ee haem ie ae TEE rane ly Oe “TS a a ec oh es, he eee iy) SS aes TG ne ts, aided roe ae a 
ee eS eee ee So ee. 3 ee eR Am se tr ES ee hea Oa Ho - a i Pee . | 
Fi ait in ¥cte, Lie ee Ws ey Mee eek 2 Bee we Si Wine jaan Pa Get = ane: ane ye i bet ve i 
: dies = a ane Pa peer oe ie Sa ifSaue) Brie a a) Eepey ee pies. fs, = 7 ee 6 ye ok pau TMi ef ae q 
ig Wt, aetna Dee er ae a ee ; Pema (eae ale Ae ae ne ) 
parte é : - i) eee ee se an SN ee Lei oa ep +, ae Capit: Sree ieee t } Saf ci Sana a cael 
mye Fr 4 ae he el rea eee. ae ieee — tw ee on \ oe ape se tei eee * Ae os a ae she ey a : : 
Sa Ro) er Bee icp. Lo Siete cc -. .5 a  leeee ae. et "Die 7 hee ee Pag... s aallanele : 
PAY a" ; opm ip aa Posies ~ Cate eer ema 12 lent , 2 eee een i one : ey ey % a ; ie es. ' : a4 
Spt ed reg Betas Ae ee. ‘ Bie SE GP hie LS 9 SI al Bia Sean mee Sa. Se eM gals ae ae 28 ca > NE ies aie irae 3 a aaa Fae : 
OC A IE a ) ae a aa SAE ee ee Rete ee) exis Fe See . ‘og 1 eae ie Pe ar PRM i a 
‘9 Ase she ae aes alee * ee a RES TE = mira & agit agin ee ited Rona ish: a Aceh ee a : " ot 
Soy ihe a 1 te ae ae a yee rea et Par x Srey ae ES eee es 4 Fae me? ty Bem 4 a a od ieee ile te ita Ye S Siee me ie le a bi itl 
pee Se eae mee RTI ; ee eee ae - . oe eo es fe) rire | eal coe “aes Ret a ea: na, ae Ht ee + ee festa | 
7 itech. |: Resi Pan, ee @ aii, Sea taal ae haw | eal ae vane’ Se nes dale eee ‘rn: Fae ey taal ea Beak Nk ais eee: , cay Di, Se See 
22 SR a ee ae, eee gt: ees ‘ Geet een Viegas Ste keane i MOnKeR ee 4 eee ns et BN Aico Bese ete & @ tates i a i a) 
te BH : ; Tr es ce > aa ‘ ; BA ee : EE EEL oe Sly i i A ae Ramen tae) Sol a SR pet ceed ¢ J, pe oN ea oa - 
heey a re I meee” 5, & i saps Ae ite ecu | > MMMM pe oc. fon wie co Se as ie ares 2 eee ae Ao ih | ad 
Lie Eiciee ae sug = R " Fens cee a oe Oe a ee i aah" ae Pa ices Sine es am Sige | ened eet aan Page ee ae 
avert oe r Bate ya Ura te an eo : en ert pn 3 Bee BS ee a ies Nee thee ae mie a3 Fp cA Sige Mee ss 2 eae A gene meee of on ee 
Jie 3 e ' ", ; gee e a = ee ois eh oe Sh a v is ig lie Pa eee eee 82> we nee Se are aie eed Ween A iar 
rk is pk nia > ae phere cP a See a! Meter ha oa, Tae. ata ane tects eek Gc she pays oe Te Ge eae ae 4 len) is aaa dias 2 
Ree | RRM Sr sees oe ae 5g Seg ae meme eee aye’ Bree schynineearme? ° is Sikes 5 Ya Ses, nee See car See Se eee etic 
Si cetalay eur dpe Sol Sat ten we se at ens ee ae: 8 ie or - wiggle ‘eo De te, Mey et iret ta pe tenyio lee, Viet A Baer ae aed 
SW ek STP e rare y's) 1 a a ane ge BL era eae 8 WE ae 5 ae my, 7 Py fo ak 1 Es ME TT oa a ee Pic) et a "avg eae? Neal ment lacs 10" rs pe 5 ny eid he { 
Bh Te ah en Ri is AS = ed, ad he iets aero 1 ah Ae a Si 7 ai Mies. Sgt a) ee ee “+ Saas Cunha ae ae te ol, eee eaters ites ae oe Ait 
. -* oT "es Se a eG) 6 2) an cael eerie! cies Be weg... Ween co) ae aie Ee Ne 
a, ee Bee On een grente, So ai Po ae oes Boe 4 oi Bes 1 se ec es Bae ae © Bat ieee Wir ad 7 a Oe i 
Pethy Pale ee Bb i Qt Nica | ae ai eel ae a i 5g wee RS Paes cipal ses Scam ane ae aa ig Sel 
sng me alae i Re re elias ae Bat re: ee age ee a ee a ees fe eR ee i tela be. ae. : eee 
yee ee ee a4. 2 Sr es. chy Ne Seer get Ep nea. ‘ CARE vn Ty > eben > ea BY: eee ee ee eos, capereart ee ee aes, . | 4 
Weer oe 7 IF y Se, 2 a a3 ” : Pe: esp a4, es 2 ee ae soot Bee ty ba i ke De coke PRM an Na. ge obiee ie ie a oe B a | Si 3 a — . 
va toa fg a snd en eee be acs, aoe a Rite a, te Aa ty p< BYE sae). eee Dale ee", 2 aii ler ayia : By is PSF ee outed ce eae laa “Re, SS a a Sie aT ela ae 
Pas aes ay, pees Bet Beek iui Se a ea Set RE a eek ce ae SR ec ae ee baton haat eee eugene s e% ; ' 4 Sh | 
Papen se epic Bune ce imate ee op. Ree fete ee th. Nae 25 oe ae Sie al Bea: RE aarepeaen tag 3 2) ES ee a nt a ine Se ah tal ee» Sa ie dae a. Raison aera Bee F 
Be ete Pec tages yy iPass aires Saat, ae Poise eethols | fh. eee ssp. sites CORR Ga “Ea ti) i Weegee <a nd lle bake | eee :. : ae a | 
Ne ane! See se aie Neg Mar tava ners RY tte AS ae, von ay : NIRS ce etree eta "oe ae os 2) Rites: 2) sa ee ee a < ee ul 
abaya Ree Si dea sah el are ees SaeieaieUINE: iyinrt ete aies” ie OSS teas is. eae ee jae A ies. oe) oleae eo ee ae Poe. 2 
At ae uae Paes ay aaa SARS bie 3 ae Gs aye ae Bi puis ie lg ao. St Bite yee é ae - 2 vs ce : 
eee OR uma, tiene 1" i), Se cee a pi BAe ts Cd a Ee ee ae eat age Rog "<< aaa ieee |. ets ea me is 
ae pe eek. ae , ane Se sae. Th eae a er - “Te aaerinae” BAS feet eS eae ae 
Ravin ars De Filta tale! path: ane poss ae (aed — Ene oe, 8 Tae ‘Z 7 ee + pores ‘ean Ree eee ee ae ae ne ai es. 
oe 4 1 Aah lta i eal ope a he 2 Rs ere ame ys Mae aie RIE sco ioe ry a pee a4: aia SN US eh a OUR eee eg 
Me Ne Span re Be cen acl: Pe ee i pS a. Reeeeme ns yo aa eo) yi ? oe o SLOSS ae ag see mm Lega esieos fey ey oh i 
ee i na en a Se i ait feel ¢ 2 oe Weta aye ee Dee oy ean 2 t i Bote eee Ra 2 eM eee ON oy a) > g 
a ee ee all ges fox ee ee me: es ae ee es eS , 
| a: er: ° oe pe ie ae ae ete a2. Wee 7 ore + aie ie ON Rist ia et a) a 
a ae a aa 7 RS han oe “Aieiaiag. a. cetera s* eh pes ele “yy a Bo hd “ie eras: a 
fet te wh een eat ae P s Fs Wt Ze a is i LG NON, one ie. ry) eames. hee cay! Lie ET ae e eae re ete eee es 
i Aa cs) Sk es 1 tae wat el eae ative Sa ea | Meee oie es ae ~ cee." em i ibs 4 rash ok Bee ic: ae be Ms) oe a)": site aia ; m 
Sule Aa tae; a ae Re, os eee aD ty A et ee “EE He tee che) > Jee | a ge Sas, A.) 2a aaa ! 
> aur ; mr ‘aa a a \ i ott. son 2 ete oe, fey io ee ae yA ea oe ee Salt ose + Beer) 2.46 page cas a os ee So ae age oe: a m 
ie Phe Tone 7 Wits Seater ma ; “er Sl AS Aare me eines fe et NER eee Se = op Bie: mi hw 48. he oe a IRS A CA a oS eae eS ial cal Pepa: oe ieee sh) te 
S| aes epee eaee aa pete fee a i za De oe k'2 oe 4 ‘ae oO § itis fegaahy sea ae 2 atc ah eee ee Senn , “ 
Bet as ee 4 ce Dire aling > 3) GPE NS a Veep oe <6. ee et) Pe! eee ay (eager wes "4 ae a ee pe Seely el tay mares ewe 4 a Ra Aas 
br ip 2 oe oe ol as ae a EWE cat: ae Pee ae a ‘gl ae eed re a Veo trata atte ioe Reba be ee £ eee ; 
ore jj. eee | tN fs a: uF ae Rais ae rhe, ee is ba: SS aan et ie - Bs er ee ee eae wo “rhe ui a 
eee ee. er a ee Ses ae 2S 8 St A are) ae ee ee He mas oO RP ie ca ee My Deo aha ae 
2 | aii. "" a i Page: eae. a (ae pe aM a ae : ie — aac Se | Ne ee any Pate eet ea: 
ey ries oe i “re a oe aka ges Gime on ta a” nea | oe i, 4 % i Rech ae a sem et 
BAO" et Ni me eee tae: as Tit Sas eee sans ta hie aE a ae Bie 3 ee Scere ee 2 ot es 
ee ec: ie. ae gS cig eh Aaa Aas see: ae Ba j i 2 i ee a 4 ; r 
ely SNS iO i ee Bae eae ‘SER at ae pa oo ean nee Daa re “By: eis: Be aa Reo eee Ro fein eo. 
arity Nis DS a Se a a a ae Sey 3k ree a eee 5 eee a Ret Cee ete Pay + Sen Re an eee SR 2) Sen 
ae a5 Se ] ae Ge So >| ee oer SAE ic ca pet heen i) RS eee SR ae 2 Wee te week ee 
Rr 5) CO a a “NMS ogo chs Solara eam Beth) * S/n rr as Pee | a ag Melk er ae Sea a 
a ' ee) eee fo at Ree Bat bin | > Smee a Ree a CEO Ngee Re ee 1 Ek peeieeeon ae 
2 ae toe aan ele. ce i Se pas: . ee | ea 
oe ea ae Bar ie iinet eg mi Se BS POT 3, = ae Tides fh ae ee See AND i “Panta $e 
As a ae ee ‘ne men eee are eps (ae geht: eee REE he ve a sepia Se ae itt gh Soa Bi 3 etl i 
Vit: ae aa soe ea, mee ey ae Pe an en an ot eae aoe — -' 
5 eta Aa hee a PSS Fits aoa ee ie a pee ee ee ? ce er sc et ere oN a ee eae S of eee. A a ies. 5 eae 
oe Pe Sale ang oy Cea oan Coa Say Ber ale ese. Gain Poh ae Ae ei <s ee). eo Bre unre (erik 
Seen eee one pares 5 3. tae ee PO: Be ee Bee eke f Uy a a eee ES cohen 2 ean Pee emma i "] 
Pe ys Wee gia ac Bee ue 1 a aie ae : aot 4 “sed 
; cf eae Br ae | 3 tomes. Spe aiaraae ms ie eae ES ae Di hse Bre emenorlitag paca |S: 
Ne an le Oca $e he recy. Re Fa aa he = ieee ae Reme a: 3 2 a Sen eee Ss ae e . aie ea = | 
: AP ama” ie Nomen apie at Bee oa ea Dike: ae ue ese | ie ag er? s PNT “ora, Pe = a Pa ena ™ 
: cae eee ee joe eae} ae eee GE ‘ . ens 2 D pat 4 EN! ay ae ee re oe i 
ASAE eer cee ee a tee Saree at Th a pe hl, ptr os ara , ne ae a Re a ) aia (aL Pan eee Paani 
etal ipa Fe ae ey Bes aaa FSi te oy acta aA: ” gape ge Phe me iv an ZN oe she) a it mY eat oe SNE Me ie Bes 3 Sey, 
ah et pe eee ty ie ee Mca Setee Bre Fo neta a aoe. Rn Se ~ eee aelaON ae acs 
7 een 2 Sa Ee ibe aie capone Sie in er te) oo sm i, en ae a a i 
ae ee, alee Br geste ne cS Sie sgn eee ce eae Shas i: hee aa ec cs La he aed ne ee oars 
A ee rt ui 22) Rese SR aR ye Tat eas | ee phn. te “aes a ae a as 2 ep arte gs) aimee a (erica ee 
— ar x Po ae Ee me RE et cet er oa 3 era i . Jee") | Sana ee a ss Fea ent re | ie oS a5 
Rams ‘c home if ote ae * gh 38 SMart a ig Be fe oa 3 Pe au 7 | a 4 . — he 
ES Te ok aati be aR eee en Re Be ety ae ee +e Bee So Rape ee baa Ae f % o| ge oe ge pe: 
me . a ee eS Ret: hie te ae aie Be alee ree Bain a “= a) eee a ee ee TT 
— a dees ae AO a ae ae Bee ae ee BS. Se a eri: ee ‘ Pg Gen) nee CNet ear “oie a 
: eres: 3 (RS: SRM ae 9 tne oes Pe Ta ae nee a.) *. a rey Rae 3 ae en be me) i yale, Be i 
ft fe y Metediiisi ss ee Fg NE Map ea See ee): a | gee cee esr, me Free ligt. 3 7; ag sealing a Pie sal Cae a tae Peers ee ue 
i ae te a a Bes, 3G Eee eee ee a se.) sron Ae a oe A ae Sagem, a om i ne prc. Dei cea Pry naa Seer se 
ee a - oa < ra hen lage Bee ae Bs ae aie af) ees Ore: oes aa tx) Oe | a ex La ae Pay a la eee mi NDS) ii 
Rok ieee Cee 2): Sa Pia abiameaiee ge» 23 7 ae: Seer Pe) Sie ih Ae me ae . ra ul ay ages a TNS ate eae eae 
Ce i es 2 oie Mi Pe ane ey ame nr fs gee . oa ae Pi oe a ae eta ae ae 
ee a .3 a ei RNC pee gm fe. eas eee ag ge = wae g sire i, 9 SSE | a ER ay ey eee eS 
SR Sn oa a, 5 am i a eps te epets pee ee coe See es a iene : 
cde WS ne ed AN he I ys 0 Sd eat tise ie. ele i ce og TE eae bs a RAE a ti: hee os ae 
ee © Bo ee Hay ys aca ee iy SE ee ae SPOAG ba SMe Cee ONS eae E ON) = arte Si I er Se 
eee roe ae aes eich” te ft Ra ee ane a: in ae bie a . ae ves Se ae fee acces is Sp be i; 7 OPE 
ea Pe (ee ely) eer, ee BL: Wane Taeibeh sis et gi = Aaa ene 8 bile eae ee fc. 
et rwuneees. aa eee pista ns. he estas: rey Se 4 emt 
aD Peete aay ae: rials " Fy ei ee a ae a) ae 
pees ya ts oa oe - 
ee TN al Nilay ek een 


AGRICULTURAL ENGINEERING 


Published by the AmericAN Society of AGRICULTURAL ENGINEERS, Saint Joseph, Michigan 


Publication Office, Bridgman, Michigan. Editorial and Advertising Department, Saint Joseph, Michigan 


nek ee oa e tn! uals oe + oF aie + 
mae aC ee Somer — i 
CONES ONE ONE ON ETON LONE TONE ONE (BN 81B\ 6 ONE 18S (BN = 


R. W. TRULLINGER, President RAYMOND OLNEY, Secretary-Treasurer 
Volume 12 MAY, 1931 Number 5 
| CONTENTS 
q 
: 3 TESTS ON RESISTANCE TO THE PASSAGE OF AIR THROUGH 
| ee las cid ewhaeeneweets be esN bbe cktneenaas sdananyane 145 
gz By E. J. Stirniman, C. P. Bodnar and E. N. Bates 
1 ey IE WP I WI AIITIIN nn nn nsec onc cs ccstecwcccccecccccecwcecsescesees's 149 
. By J. F. Muller 
THR PMT STATUS. OF MACHT MTL TIING o.oo .oioc cc cccccccccccccccscccscvecescees 151 
§ By Lee C. Prickett 2 
SOLVING THE MATERIALS HANDLING PROBLEM IN AN 2) 
IEE COLETTE NS ORDER Oe ee 156 E 
By T. E. Malila 5 
ADVANTAGES AND DISADVANTAGES OF ELECTRIC BROODERS ..............000eee0e: 157 
By J. E. Dougherty 


ECONOMIC FACTORS IN FARM ELECTRIFICATION ...........ccsscccecccscccccccecseces 161 
By Ben D. Moses 

EFFECT OF MECHANICAL EQUIPMENT ON LABOR IN DAIRY PRODUCTION .......... 163 
By Hobart Beresford 

Test FOR THOR IES ON SAND POR CONCRETE an.oiscic oi cis icie cc ccwcisccccisieescceecee aes 164 


PRELIMINARY TRIALS OF A NEW TYPE OF MOWER once c ccicccccc ce scciccccecesescien 165 
By Roy Bainer 


PROBLEMS OF FINANCING LAND RECLAMATION onoi ccc cccncccwceecewswissccessesecis 167 
By Willard D. Ellis 

ses AO Bh CRUE TACT, IV x 555 soins 5.60 6:0 1010 6 00 0 019 140.015 4 0iw's wre Siw: Bienid acd ais 169 
By Gerald J. Stout 


THetS GON HOSE POR FIGHTING BURAL FERS oiaoikcicciccics Scaiscwitcaceccccecsceccacecces 171 
By Roy Bainer and K. R. Frost 


eek WU aes SUDHIR EPO MMCMEM ENE (MOURNS 6 ooo iss an 6.0. 0100 50:4 010 wd abies 0isin ole oie new oss oe aeielaisiew ais 173 


ee 2 aes 


Coo eee reer teres ereeeseeeeeeeeeseeeeeseeteeeeereseesees 


Subscription price to non-members of the Society, $3.00 a year, 30 cents a copy; to members of the Society, $2.00 
a year. Postage to countries to which second-class rates_do not apply, $1.00 additional. Entered as_ second-class 
matter, October 8, 1925, at the post office at Bridgman, Mich., under the Act of August 24, 1912. Additional entry 
at St. Joseph, Mich. Acceptance for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 
1917, authorized August 11, 1921. The title AGRICULTURAL ENGINEERING is registered in the U. S. Patent Office. 


AUNUNUTURUNUnUnU UBUD OU OnUnOOnOOUa UU TO 


cia Bee eer CU G2 poe Se ey hao Sr nar er A gthir repre YR AEB a ee ote ues Bite 
1 ean i ale Bn ee) Bi a pre er hw ts Remar is era, se ebony iota ; 
| Aa ecreg 2, amie Poe aa eit ay Be re Big a an» oh), it RO a Mee ae gaa WS eee 
; are. ae ei Be Sed cae Po re ites) (ace aaa = sell AAR nr Seger wees teens” x 
Poe oe ee pare sette et Bo. ea MM ed AN GRE FR ae eta Pal NE Wee oor et F , 
fans, Sree _ as 7 ee 7 2 MG, aber eS, Cane er Rae Ae aT ee > 
Res a 0 ee ee Re ee eee ae 7 : 
le> 8 eet aa aueee 
2c Sa ga oa 
Butte te’ 
—— t 
ee 
) : 
cae a 
ig 4 
{Seer 
Jet cae ‘ 
a & i 
sae 
hee eee —EE —_ — — — a ———S ee 
a BAMOUOUOUOUOUOUOUOUOUOUOAUALAIOUOIOUAUOUAUOUAIATOUOAUA TAVOVONOTONONONOnOnOnOnOnOnlonoanlaoualOLononouayy| 
aoa Dy 
i. 
7 
te 2) 
i. 2 
ike 
a By 
Gs 
aie 2| 
nA 
Bie 2 
aie. ©} \ 
oe 2) 
eine D 
oe = 
ae . 
he 
orig § - ee 
: : 3 
a 
Bae she 
a ee 
ef 
Vie 
Cig 
ae 4 
“sy 
a 
Me 
ee 
iS yoe 
ok 
oi oe 
: 
Sent ig 
ee: A 
Me 83 , 
eee ve 
eee 5 a 
aed 
aie: ae 
2 el 
ks %. 
TS acta 
Pre 
ae ae " 
ee, 
ee ‘ 
A. ee | 
i ae 
re ‘. . 
Tora b >) 
ite oe 
io a | 
SS A ; 
eine © 
5 ee 
a a 
a | 
ao * 
Se Fy 
eas? s 
os BO 5 
ae pr . 
ae a aR 
a ae =| 
mee 
Send D) 
a Dy 
Ba tes aK ‘ 
- ee 4 : ©) 
ie = 3 
Vi Dy 
Lae °| 
am 
oa 
de EY a >) 
epee Se a] 
ch rd 
ae 5 
Peres te 
Pes 5 
Pa 
gictat = 2) 
5 ae ne Re 
eos : Ky 
ads atid 
ss: os | 
eGo a 
1, aS a be 
paar iS ; 
aoe te a >) 
Agena FB 
Bieta EDITORIALS _EEEs = 17 x 
dee i : 
evel arts Ge 
et a A.S.A.E. AND RELATED ACTIVITIES _e 177 S| 
i ae L 2 S| 
ane SS 
a. Dy 
a . 5 
oo — nn 
.  - EA . 
ce ae : S| 
erie « m 
ee 
Se S| 
oe lg en 
4 
Wy >) 
Ai 4 4 | 
co — 
rr TTT OTTO III UII) 
| Aa “ MADRARARASAALSR AAR ARAB ES 
pate 7 
33am 
eee Ue 
eee ee 
ae: 
Aen: 2 : 
Dt at see ea ae —o rie Re aweee Se aay ee - aoe ; ig ey b ‘ 
oe 0 ES ceo ae rea - ; mia’ Ser ee ur ee ea he ee 16 gma eee = : 
eee ee DP ee ee Sn Cy ee eee Meee MMR I le ry Dome ee} oy a ; mm 
ie oe OS ee So ne ae : ae ae phoma ola ieaeais yh same ee Sig ee aa gins "<< SRD ace” | Eo Of ER ae nabeee ot . . ‘ 
Rue Cisaeddeaie a. Sale rar a Re Py ee ee) it eke abe cdo gS ny | 
BE eit ao a a ve ee “EB, oe > cre Pam aR Pe ara ee be Saas baw 
crc Ai Ye es: oe fae a. ee a ¥ is Sees ale CANE ire ay Hig Mi 3 Sa Raab | aa Es, Maers ; 
ite = oie 2a Be a oo Feet iit OE a Sr an i) eal 4a eS i 5a - S Dancell 
va eat . Sat ue. ie Poy: : > ESES OEP a cps Niele eM \* came to ; ei tr | he cee 
ma. athe hee ee sa fe AE SS a ae. aa woe. pee “ 
een ae 1 ae 2 4 a s ae Bae pa eee ae eee eae ? pSearer ' 
ns Peet: a ee a oe ne Be 28 eae a 7 Y ae 4 Sa a na meen ys aa! ei “4 : ae E 5 : 
peeineee nE iy Sates i. ye a 2g 7 See. On aes I 8, 7. rr 5 pecs he's, : = 


144 AGRICULTURAL ENGINEERING 


U pkeep 
tells 


Its story 


Profit or loss... efficiency or 
trouble? Out of the figures of 
operating costs comes the true 
story of bearing performance. 


Usually, excessive labor and 
maintenance mean unsatisfactory 
Rote equipment, idle equipment, pow- 
er loss, profit loss... faulty bear- 
ings! On the other hand, fault- 
less running, power saving and 
profit saving machinery are the 
direct reflection of Hyatt equip- 
ment. 


Everywhere Hyatt bearings are 
reducing upkeep . . . prolonging 


Ne 


or .4g TSEe fee wet i < 
WR CUa mae tia eae rea 8 


Both the Avery Combine and the Hart-Parr Tractor 
pulling it are equipped with Hyatt Roller Bearings. 


of operating satisfaction 


equipment life... quarding against 
delays... standing up under ex- 
acting operating conditions with- 
out adjustment or attention for 
long periods...reducing lubricant 
and lubrication. 


This matter of upkeep is important 
to the farmer and since Hyatt 
equipment is to him an assurance 
of more efficient, economical and 
longer lived machinery . . . most 
builders include this protection. 
Hyatt Roller Bearing Company, 
Newark, Detroit, Chicago, Pitts- 
burgh, Oakland. 


. 
a a 
" ae . Ter * 
= sie ee EEE 
OER TITLE I TT : . 


TERPS IRIE = OE Es BET 


yt a ay ae 
A oe bis awe ete. Se sh b. Bae 
eee y . eee esd. te : ix, Sete: oe dle sats vac hea. Be 
x, ERTL) a tae Oe, Ms beh ales aa ein ook he SaeN | ee ra Mas ae. ‘a glee . ai ee esr ae Hig LS Sikh RS iy ck 
Pi Moe ky tS cok Rca Ay wee ae. a ge tear Samer: ae 1 a 0! REM? tcc ce see 
‘eg ee See 7? TE No cee a ae SUR Gigaset ee ee Fast 8.) Cer ee Oe ieee cp eee Sees ce 
eye, Sees g a i ig Sane sc ae | : a heme eee sir Ge gaink ens Ao 4 Boe sce cer ore Siem Wg Oe pee a is Cabernet 
Sa Se ee geee,  ea a he ee ee Se ee (ee San ee oe ae eee . my eae 
et ens emt (eis ; 
oh Boe ie rh 
oH 4 ee Kos oS aR 
Renee | 
Bee Vol. 12, No.5 
t oe 
fe : : 
Ait) , 
Vi 
; ——— 
1 3 ; ; } 
BS! £G ai = 2 
» ‘ 4 bets so 
a = 4 . eee 
2 . Seay oe } 
fi nee . ce Wa 4 , Tad 
ee ee oO wanda oi 3 Te ik a ee 
ce ee _ lll pee PS ae 9 Tee % 
we 2 Rie Re , fe fe a ee 
| ‘ ee SN Pa: a ee ee ee 
4 eg “4 emma swe ae aie», a i Ce EET a See, Sie eR eo . : 
Fame eee ee ee A : 
| Paes ‘| —— aS Seer A) 2 SRS, cae & Rae a, j 
-o ; ee me SRG ee ea Le BE Lae 3 ae 
ah oe sd. saa « Re as sea Mia tl ES ok RE Al pete ee) os ate A 2255 
ta See Fa Oi ORAS at TES 30), SSW RAR ORE ae meek Nota,” et hcik, atte to san 
Behe apt tos oe by fh ee he. gee EE. 
? pas AS, (ae Boge i oer ee nid e it vis) PEER Ie) 6 ied th SA aie: 
Bi Meeud wa Sr the hea Se ES a GE eS 6 SE ERAS Co hat 1 prac 
: : aor iy spake a PSAP ale St eee SS oege ‘ea ea Pls ar ee Ge CORRS. Biota Mt. oN 
4 ¥ + EME ap) Tae SRS SS ae oe 2 5G : pe § POR AY ee MGs ELON a | Be 2 
3 Cal aeee hes Joe Viekee A UN eta ee gee i, Se tilat 
es SS eae eR aoe Roe e RE Sp SEY ao aaa Waa ae a Mins oo ee 
si ace Siew Fy Pic Shien G eh Wasa ae cee baa Le el as is Os tt ee as fore 
Dae Oe adh ; cf Seiegh * SUE Sk ee BS RPE ALS BORE ® Bete ROR YEN Hoe Say Shee S 
Rot he “8 tee eae aan er Re ae Re ads Ra let fot ae we ; ing 
Ligases BRM Reeders! tt Fak fee ATR ae) OR. ae 
oe CAR a eae” ai th ial g 
gees. : Pekka a et fs Ee 88 pror 
Ete ean 
Shee pe sicciet? *' ; 
| eles pete : AF 
Nee ee is 
pas” bin 
Uae! - 
NER ca taro = 
r =o the 
a od ¢ 
Oak oh 
See 
= the 
: a he 
: to I 
s falli 
z ; | | one 
: the 
com 
: | bott 
pam! S spac 
Ee ao | Baty . 
a f bin 
_ S pro 
. min 
a 
. Ith 
; 
S wou 
S ploy 
rE 
F neer 
S Jan 
: % 
= part 
q men 
5 
: : ae 
SAE | 
LASSN Sey 
Die spot - 
Acie etd Aa 
SORE ee et as | 
EDD SI ae ; . 
Ra ste 2 
eet aca Sate : 
& as ect 
cit : A 
val ¢ 7 7 
A Fs 
= ke : 
ie i PRODUCT OF GENERAL MOTORS | 
: h 
ae sale, 2 ie aes 
: 2 : 2 Tg ee ee a a Pa won) aR me |? ees 
t 3 F - ey 290 se ol aaa NRE oes ee SS a a Se ais Sal Cea ei ak ae ae. a 
seat ne SoS eer Se eee eS yam eee + ee ey ie a ieee baie” Sees’ Ep ve 
‘ eg ee See ee Bi ee eS Bae a m4 
; F eRe Obi, Same” aaa — | ey eight nets mee are 6! Sena 6 | “BB geet he es Re eee ees lo eae Pater el Spee eal aaa 
ae Pas % ee A eae = Brine ae es . iviue SOG eee 4 a Aen he: ae eae. hae Sees 83 iL io eae ean ‘s hs ae oo oe att ray oe 
1 cs ae MR aes Bois hate tee |, auteur ee. Gemma pe - * eee ‘CREAM he sa ae Ste, cd «ae 
ss Este eee | oe pe be ve ee ieee Seema. eo ee Nee Peete. i a are: ae We aie, 6-0 
ee: ES Slee. Weis aera 8 See aor SSPE At ans Ga =e eetaranrs | a ig Re eee acig =) - ae S Beem Bin eri, st ae) 
es: : eee ™=g i. 3 bis. > a oe Se ol Aue ae gen a pe . eg f om a iat reve Nea aan > Sate tee vats §. 
ap a a ee a Crees ae liege ae a Bree is TS Aes me SM” RE a ee 
Biden me oy OE Whi a septs paises Hcp, ANT. Fiera = " a. 2 aes: f Rete aie 
eect ou te bes ey ice pert G0) eee pe og rs ees a ee ne oe Rares 
4 : q “he Sas Re in Dei). 2 ee ee eee Pee cate > Do ee 
te F: a oy .« ar ee MS Fee 


Volume 12 MAY, 1931 


acinteeieiesintmemmaseiananaatitietai as 


ing engineer may be able to select more accurately the 
proper fan and fan speed for any particular condition. 


Tractor 


earings, 
delivered to the bin. The rough rice used in these tests conical outlet. 


the College of Agriculture, University of 
California, at University Farm, Davis. 

Fig. 1 shows diagramatically the meth- 
od of installing the equipment. The bin is 
a double-walled tube which holds a column 
of grain 2 feet in diameter and 7 feet deep, 
the depth in some tests being increased to 
12 feet. The grain column is supported by 
a horizontal screen of a mesh small enough 
to prevent the kernels of rough rice from 
falling through. This screen in turn rests 
on a heavy, two-mesh per inch screen. At 
the low air velocities used this permits a 
comparatively free passage of air into the 
bottom of the grain column. The annular 
space between the metal tubes forming the 
bin walls is filled with granulated cork (L), 
providing a 2-inch layer of insulation for 
minimizing radiation of heat from the bin. 
It had been anticipated that the apparatus 
would be used later for drying tests em- 
ploying heated air. The bin is suspended 
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FOR GRAIN PROCESSING 
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Tests on Resistance to the Passage of Air 
Through Rough Rice in a Deep Bin 


By E. J. Stirniman’, G. P. Bodnar’, and E. N. Bates’ 


HE purpose of the experiments was to determine the on knife edges from an overhead beam which transmits 

resistance to the passage of air offered by columns of the weight of the bin and its contents to a platform scale 

rice of varying depths. These data should provide for making weighings during the drying tests. During the 
practical information to designers of grain driers and ven- weighing operations the bin was disconnected from the 
tilated bins for the drying and aeration of rough rice by piping system, the operation being simplified by means of 
forced draft. It is hoped that, with these data, the design- the clamp (F) at the lower cone of the bin. 


The demountable conical outlet (N) was intended for 
use in measuring outlet air and also as an inlet for re- 
Apparatus used in the experiments included a circular versed air draft. It was anticipated that blowing air down- 
bin, motor-driven fan, platform scale, and instruments for ward for some tests might be desirable. The tests herein 
measuring and controlling the pressure and volume of air reported were performed, however, without the use of the 


was supplied by the farm crops division of the Rranch of A Sturtevant No. 2 Monogram Exhauster (B) was used 


as a blower and was driven by the 
electric motor (A). A Durley meter 
(D) was used for measuring the 
volume of air passing into the 
grain. Orifices of different sizes 
were inserted by removing the 
clamps which hold the pipe joint 
together at this point. Piezom- 
eter rings (C, E) were provided 
for making the static pressure 
readings on the two sides of the 
orifice, the pressures being trans- 
mitted to a differential water man- 
ometer which was used at times as 
an ordinary inclined manometer. 

A small hole (H) in the air 
intake cone was used for measur- 
ing the static pressure under the 
column of grain. The vertical row 
of holes corresponding to the one 
marked “K” was designed for use 
in sampling grain at different parts 
of the bin, while the row of holes 
corresponding to “J” was used for 
determining the static pressure 
readings at different depths of the 
grain column. The holes marked 
“K” were kept sealed as they were 
not used during the tests described 
in this report. The holes marked 
“J” were kept sealed except when 
the manometer was connected to 
them. 


The bin was pivoted at its mid- 
point by means of a stirrup to faci- 
litate emptying. For some of the 
tests the bin was extended to a 
height of 12 feet to permit making 
resistance studies for longer col- 
umns of grain. At the 7-foot height 
the bin, when level full, contained 
17.6 bushels of grain, and at the 
12-foot height it contained about 
30.2 bushels, 
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DESCRIPTION OF ROUGH RICE 
USED IN EXPERIMENTS 


Rough rice used in the experi- 6 
ments was of the short kernel vari- 


tent varied during the tests because 
of the varying humidity of the air a 
but had a value between 8 and 14.5 “ 
per cent. The test weight was be- ‘“ 
tween 44 and 48 pounds per bushel. = 
There was less than one per cent 8 
of foreign materials in the rice, but %& 
it contained approximately 5 per § 
8 
S 
x 
R 
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cent of broken kernels. 


FORMULA FOR FLOW OF AIR 
THROUGH AN ORIFICE 


The calculations for determining 
the volume of air passed through 
the grain in the bin were made by 


CUBIC FEET OF AIR PER MINUTE PER SQUARE FOOT OF ROUGH RICE. 


use of the following formula by “= 7 7) 
Clark* 
V,_ 29% t-32 29.92 
V=C¢ ¥.% ) x 773.2 x (1+ 


Ia Gee) 
493 Dp 


WT ESE AE 
= 352¢ V 1+ .00203 (4-32) —— 
Pp 


in which V = velocity in feet per second 
C = coefficient of discharge 
29 = 64.4 


h = height of column of water in inches, measur- 
ing the difference in pressure between the 
two sides of the orifice 


t = temperature of the air in degrees Fahrenheit 


p = barometric pressure of atmosphere in inches 
of mercury 


773.2 = volume of air at 32 degrees (Fahrenheit) un- 
der a pressure of 29.92 inches of mercury 
when that of an equal weight of water is 
taken as 1. 


For a temperature of 62 degrees the formula reduces to 


h 
V= 363 C Fie 
Pp 


and if p = 29.92 inches 
¥V=66256¢0./h 


The volume in cubic feet per minute is given then by the 
following formula: 


cfm = A x 60 x 66.35 x 0.6 V h 


in which A = area of orifice in square feet 
60 = number of seconds per minute 
0.6 = value of coefficient C. 


The coefficient of discharge for circular, sharp-edged 
orifices in thin plates, according to Weisbach‘, varies from 


*°Kent’s Mechanical Engineers’ Handbook, tenth edition 
(1923), p. 664 


*Transactions, A.S.M.E., Vol. 27 (1905) and Mark’s Handbook, 
second edition (1924), p. 1788. 
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0.56 to 0.79. According to Durley® the coefficient o/ dis- 1 
charge (C) for the same kind of orifices with diameters & 
from 1 to 3 inches and used at pressures varying from 1to § 
5 inches of water, ranges from 0.596 to 0.607. The three 
orifices used during the tests had diameters of 1.5, 2.0 and & 
2.5 inches and were used at pressures up to 6 inches of & 
water. The value of 0.6 was selected and considered sufi- J 
ciently accurate for use as the coefficient of discharge (C) & 
in the formula. ' 
Three different orifices were used during the tests and =. 
after inserting the proper values for A in the formula we & 
have the following formulas which were used in the cal- — 
culations for the volume of air: 
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from original data while Figs. 2, 3, 
4,5 and 8 were derived from curves 
plotted from original data. The de- 
rived curves were made for the pur- 
pose of giving the data in such a 
way that the curves are spaced pro- 
gressively in uniform steps or units. 


VOLUME OF AIR PASSED 
THROUGH THE ROUGH RICE 
FOR DIFFERENT THICKNESSES 
OF RICE AND DIFFERENT AIR 
PRESSURES UNDER THE RICE 


Figs. 2 to 5, inclusive, show data 
obtained from three sets of tests. 
Figs. 3 and 4, representing the sec- 
ond set of tests, are arranged so 
that the air volume scale in Fig. 4 
is double that in Fig. 3, which gives 
a more detailed record for pres- 
sures up to 3.0 inches of water. A 
comparison of the curves plotted 
from the three sets of data for the 
rice resistance tests, namely, Fig. 2, 
Figs. 3 and 4, and Fig. 5, show some 
variations. For instance, the vol- 


“ ; — 29.38 — ume of air corresponding to a 4-foot thickness of rice and 
een eR ee, V a static pressure of 1.5 inches of water is 18.4, 22.6, and 
m 1 t | i din a0 ./b 18.7 cubic feet per minute per square foot of rice as 
> three Fer a: Sota erties, V determined from Figs. 2, 3 and 5, respectively. The results 
: pa = f the first and third sets of data agree rather closel 
2.0 and & 5- ifice, cfm = 81.45 ,/h - & er closely, 
hes of For a 2.5-inch orifice, c V but the second set shows some variation. No definite rea- 
d suffi son can be given at present for the somewhat higher 
ge (C) RESULTS figures of the second set of data. However, it would seem 
: that possibly the lower values of tests shown on curves 
sts and The results of the experiments are shown for conveni- Nos. 2 and 5 would be the safest to follow, being the 
ula we JB ence in the form of curves. Figs. 6 and 7 were drawn ore conservative. 
the cal- & : 
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of rice column beyond this limit. 


As the plotted points lie prac- 
tically on straight lines, the law of 
curves is of the form Y = CX, in 
which Y, the ordinate, represents 
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the volume of air in cubic feet per 
minute per square foot of cross-sec- 
tion of the rough rice, and X, the 
abscissa, represents the thickness 
of the rice in feet. Hence, for the 
static pressure of 4 inches of water, 
the formula becomes Y = 78.0 
X*-@ which may be written as 
YxX°*— 78.0, by eliminating the 
negative sign of the exponent. For 
a thickness of 100 feet of rice and 
a static pressure of 4 inches, the 
volume of air that can be passed 
through rice will be about 7.2 cubic 
feet per minute per square foot of 
area. Since the voids in rice is 
about 48 per cent, it would require 
about 7 minutes to displace the air 
in a column of rice 100 feet high 
when the static pressure is 4 inches 
of water. 


DISTRIBUTION OF AIR PRES- 
SURE IN THE BIN 


Fig. 7 gives the results of a 
study to determine the relation be- 
tween the static pressure at various 
points in the column of rice, and 
the distance below the top of the rice when a fixed pres- 
sure was applied at the bottom of the column of rice. Dur- 
ing the tests the top of the grain column was at atmos- 
pheric pressure as the top of the bin had a free outlet 
equal to the diameter of the grain column. While the tests 


STATIC PRESSURE - INCHES OF WATER 


for only three conditions of total pressure from the rice. 


are shown in Fig. 7, additional tests at pressures from 1.38 
to 8.47 inches of water were made. These were not added 
to the curves sheet of Fig. 7 as they were similar in nature 
and follow fairly closely the three which are illustrated. 
An analysis of the data on which Fig. 7 is based indi- 
cated that the relations between the static pressure and 
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depth of the rice, at any depth of rice, could be expressed 
quite accurately as percentage of pressure under the rice 
and percentage of the depth of the rice. 

Fig. 8 was derived by calculations in which the data 
of the curves in Fig. 7 were used. 

The example illustrated in Fig. 8 by the dotted lines J 
shows that the air pressure which exists at a point at § 
65 per cent of the depth of the rice was approximately 56 
per cent of the pressure applied to the bottom of the rice 
column. In the case of the test shown in Fig. 7, in which 
a pressure of 8.47 inches of water was used under the ff 
6.9-foot column of rice, the pressure existing at the point § 
4.5 feet below the top of the rice, which is 65 per cent of 
6.9 feet, was 4.74 inches of water, which is 56 per cent of 
8.47, the total pressure under the rice. 


AUTHORS’ NOTE: The authors present this information J 
with the sincere hope that in a field of research which pre- § 
sents many physical difficulties to precise measurements, andi § 
where little information for comparison is available, these tests ; 
may add a little more informatlon for the guidance of the prac- ff 
tical designing engineer. Similar curves have been drawn from & 
tests with the same apparatus for wheat, barley and milo. § 
These additional curves may be had from the authors. Requests ff 
should be addressed to Division of Agricultural Engineering, §j 
University of California, Davis, California. 
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May, 1931 


HE industrialization of milk production which has been 
developed to a unique degree by the Walker-Gordon Lab- 
oratory Company, of Plainsboro, New Jersey, calls for 
the concentration of a large number of milking cows at 
one central plant, with the production of feeding stuffs, 
which are the raw materials for milk production decen- 
tralized to those regions where they are most economi- 
cally grown. This concentration of animals has brought 
up the question of most efficient and economical disposi- 
tion of the manure. 

The growing of winter cover crops is to be recommend- 
ed not only as a source of organic matter for the soil, 
but also to prevent erosion and leaching. Supplemented 
with concentrated mineral fertilizers, an excellent sys- 
tem of soil management may be practiced in this way 
without the use of stable manure. Furthermore, with the 
production of feedstuffs in distant regions, the cost of 
shipping the manure to those points would be prohibitive. 


With the growing scarcity of manure in the urban 
sections, and the desirability of a clean, easily handled 
product for lawn and garden use, which would give re- 
sults comparable with those of fresh manure, there was 
an apparently excellent market for a dehydrated cow ma- 
nure. The problem divided itself into four distinct, but 
interrelated parts: (1) Bedding materials, (2) methods 
of handling, (3) types of driers and (4) the final product. 
The first two will be touched on briefly, the last two in 
more detail. 

Under certified milk regulations where milking is done 
in the stables, the use of planer shavings as bedding ma- 
terial is required. The objections to this material from the 
standpoint of the production of a high-grade dehydrated 
manure are obvious. With the development of the rotary 
combine milker, and the resultant use of the stables as living 
Chemist, Walker-Gordon I aboratory Company. 

*Zeit. fur Moorkultur u, Torfverwertung, 7 (1909), 141, 9. 
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The Dehydration of Cow Manure 


By J. F. Muller’ 


and feeding quarters only, the restrictions on the type of 
bedding were eliminated. 


Factors which influenced the selection of a proper 
bedding material in this case were (1) liquid absorption 
capacity; (2) comfort of the cows; (3) appearance in the 
stable; (4) color; (5) cleanliness; (6) availability; (7) 
cost; (8) influence on the texture, color and chemical 
analysis of the manure; and (9) reaction toward the dry- 
ing process. A large number of materials were examined 
and several of the more promising have been tried ex- 
perimentally. New products are being tried as they are 
obtained. The liquid absorption capacity of the various 
materials studied, as determined by the method of Tacke 
and Minssen’, is shown in Table I. 


Imported peat moss was selected tentatively as the 
material best meeting the requirements mentioned. Its 
advantages are a high absorption capacity, comfort for the 
cows, an excellent effect on the physical properties of 
the fresh and dehydrated manure, adaptability to the dry- 
ing process, and availability of large supplies. Objections 
to its use are its high comparative cost, dark color, dust- 
iness and low content of plant food. However, for lack 
of any other material approaching its advantages and 
overcoming its disadvantages, it is still being used. 


Considerable time was spent in laboratory research 
on losses of plant food, particularly ammonia, from the 
manure during the dehydration, and also on possible meth- 
ods of overcoming them. The ammonia loss was found 
to vary from 10 to 35 per cent of the total nitrogen pres- 
ent in the fresh manure, but even at the higher figure 
the actual amount was too small to recover economically. 
Furthermore, no practicable method of preventing this 
loss could be devised. 


Various methods of dehydration were carefully consid- 
ered. Inasmuch as the final product is of comparatively 
low value, vacuum drying and other efficient but costly 


The direct-heat, rotary-drum manure drier. The brick chamber in the foreground is the furnace and the one at the other end of the 
6x40-foot drum is the dust chamber. The drum slopes down toward the dust chamber 4 inch per foot, and revolves at 11 rpm 
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Table 1. Absorption Capacities of Bedding Materials 


Pounds water 
absorbed per 


Material 100 Ib. material 
"Wheat atraw, i-th BOMBERS: 6.05 ces vc cccecccccccuccss 535 
Wheat straw, Mé-inch lengths ..... ccc cceccccccsccee 520 
Ce UP, ARE TOI 6 io cik.c ce cecddceteinccccesece 548 
ee es I II 66a 6 5.24.5 on ne bikinnedinig aces 490 
ee es ME DUI oi occ cceincs co dcdecccecteee 600 
Dee ee, Dare MONIT oc oo ke hiec Se ccsesesees 535 
Ee a I «65.05.8050 .5'0 bd 0dicgcle ci 0.06064d0sdeuE®s 565 
We I, Se TREE on ois ook cisia csdcs cdo as-mapes 448 
Wood shavings ..... Riepird baaib- pada ca oa es deb eg 185 
TN * ota bs ten Sddaneressticcweaesa ci ahsn co reekensenes 485 
I soo con ono. cin nica piers visinie.s aaa eae ae 415 
I, TRIO «i. ov: 65.4) 5. 5:0 0,0:070 5 06010 Griiocaerelezeceig he eee e-em 408 
SN aa tlnnecccacbhes sae vers annéaGeamraennanee 415 
hg ci caa aad sik Nie a are ke See Ree eee 280 
rrr ererer tre Tere er Cre 520 
I 65. so cb c:sibesiscje nec etanassions sakes era eeme 695 
SE IIS ao 6066056. 0.0 06K cc cde ecaviescetnceeses 1335 


Peat, Michigan, woody ...............+- sven ae 
Peat moss, Michigan, sphagnum <a 


Peat moss, very coarse . 940 
Peat moss, coarse ..... 1475 
Peat moss, medium .... 1545 
Peat moss, medium fine -. 1560 
Lemek mold, OEP GE 6occcccciccccccccccccccccssceseveess 545 


methods, were out of the question. A direct-heat, rotary- 
drum drier of the conventional type was deemed best suit- 
ed to the work in hand, with the modification of having 
the wet material enter at the furnace end and travel 
along the drum in the same direction as the hot gases, 
as opposed to the usual counter-current principle. This 
was necessary because of the inflammability of the dried 
product. 

The general set-up is shown in the accompanying il- 
lustration. A fire-brick-lined furnace houses an oil burn- 
er as the source of heat. A fire-brick lattice, or checker- 
board, floor allows the entrance of air for combustion. 
A second air duct permits the dilution of the furnace gases 
as they enter the drum. Air is supplied to both of these 
ducts by a fan operating at 1750 rpm, and regulated by 
a slide damper in each duct. 


Under the present method of handling, the manure is 
pitched off the wagons which gather it from the barns, 
onto a raised platform from which it is shoveled onto a 
conveyor. This carries it to a bucket elevator which 
dumps it into a chute leading directly into the drum. 
This method of handling, however, entails too much hand 
labor, and is to be displaced by a pit into which the ma- 
nure may be dumped directly, and then elevated contin- 
uously and automatically into the drum. 

The drum is 6 feet in diameter, 40 feet long, and 
mounted at a slight angle from the horizontal, the fall 
being about 4% inch per foot. Longitudinal fins cascade 
the material through the hot gases and the incline, together 
with the air velocity, carries it through to the outlet. At the 
end of the drum is a large brick dust chamber, with 
floor built up in the form of a “W,” with screw conveyors 
in each valley carrying the dried material back toward 
the drum, directly under the outlet of which is a cross 
screw conveyor carrying the material out of the dust 
chamber and to a hammer mill where it is pulverized and 
bagged. A by-pass permits of bagging direct without 
grinding. The speed of the drum has been so regulated 
that the fins carry the material to the top of the drum be- 
fore dropping it, but not so fast that it is carried over 
by centrifugal force. For the material being dried in 
this case, and the size of the drum in use, 11 rpm has 
been found to give most satisfactory drying. 


Waste gases and the water vapor are carried off by 
a stack atop the dust chamber. At present the vapors 
are not condensed, but under unfavorable atmospheric 
conditions they may become objectionable, and a vapor 
condenser should be installed. 
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Table Hi. Relation of Temperature Near Outlet of Drum to 
Moisture Content of Final Product 


Temperature, Moisture, 
degrees (F) per cent 
Cee ee ee ee 
350 24.0 
360 21.7 
375 15.7 
380 11.7 
400 11.0 
415 10.0 


The temperature in the furnace reaches about 2600 
degrees and at the intake in the drum, about 1800 to 2000 
degrees (Fahrenheit). A thermometer is mounted on the 
drum about 5 feet from the outlet. It is clearly seen 
in the illustration, just beyond the drive gear. The amount 
of heat and the feed are so regulated as to maintain 
a temperature of about 400 degrees at this point, this giving 
a final product of about 12 per cent moisture content. 
Since there are three variables, however — moisture 
content of the ingoing material, rate of feed and intake 
temperature — it is not possible to obtain a fixed moisture 
content in the dried product by maintaining a fixed tem- 
perature within the drum. When the ingoing material 
and the rate of feed are fairly uniform, the moisture in 
the final product is easily controlled by the temperature. 
When the ingoing material, however, varies from compar- 
atively dry to comparatively wet in the same batch on the 
platform, as it often does, the moisture in the final prod- 
uct cannot be directly controlled by the temperature. 

Under present operating conditions about 6 tons of 
dry material are produced per 10-hour day. Approximately 
8000 pounds of water are evaporated per ton of dried prod- 
uct with a fuel oil consumption of 120 gallons. On the basis 
of 1175 Bt: being required to raise 1 pound of water at 70 
degrees to steam at 212 degrees, approximately 9,400,000 
Btu are expended. On the basis of 7 pounds per gallon of 
oil, and a heat value of 18,500 Btu per pound, the burning 
of 120 gallons should generate 15,540,000 Btu, giving a 
thermal efficiency of 60 per cent. This will no doubt be 
somewhat increased by contemplated changes in the furn- 
ace and in the intake mechanism. 

The dried manure is of a dark brown color, and has a 
not unpleasant odor. Being in a dry, pulverized state, it 
is not objectionable to handle. It is very light and bulky, 
7 bushels weighing 100 pounds. It is being used principal- 
ly as a lawn and garden top dressing, and also on golf 
greens, in nurseries and greenhouses, for mushroom cul- 
ture, and wherever fresh manure would be used. Weed 
seeds are destroyed in the drying process. 


Muscle Shoals 


HE federal government should, as in the case of 

Boulder Canyon, construct Cove Creek dam as a regu- 

latory measure for the flood protection of the Tennes- 
see Valley and the development of its water resources, 
but on the same bases as those imposed at Boulder Canyon, 
that is, that construction should be undertaken at such 
times as the proposed commission is able to secure con- 
tracts for use of the increased water supply to power 
users or the lease of the power produced as a by-product 
from such a dam on terms that will return to the govern- 
ment interest upon its outlay with amortization. On this 
basis the federal government will have cooperated to 
place the question into the hands of the people primarily 
concerned. They can lease as their wisdom dictates and 
for the industries that they deem best in their own inter- 
est. It would get a war relic out of politics and into the 
realm of service. 


From President Hoover's message to Congress accompany- 
ing and explaining his veto of the Norris Muscle Shoals bill. 


Ma) 


NEES: Ge OS gm: a 1 ages aa ete _ SR ae mS 8 SE re 
; en re he See Bees sud at aR Beier) Se oes ic ae Be i os eae ate ; a eas is eae 
SS sak sad area ae “SIS eo aa ee. «pM Lak Gen) ot AE eee. ee al Re tee att epee ho, a P seeaP Macro Say) 
°c age eens aa aa Be RI is ee eae Cm Reece i ee Rs ea Em Cp Se rms 
Oa oa err SRA See pent peter year el : ay Bere ey Wa ee Praia Oo eae <a 
oe 7 . 7 -: ee 
tegatana kee 
: _ 
; 
es eee ; 
: ; a FF 
2 ’ 
ee eS 
There ier eS | ERIE ER GLE ESI LE SETA TEN Se MERGE? SPIEL «a EER 
2 ‘See, Bai : : 
ae : : 
seat Seat y et | 
a eae q q 
PAS ar oth 
——$—$—$———————————————————_—_—_—_—_———————— 
~ rt 
mus or | 
eee wit! 
Lage ; cos 
te eat @ : con 
“yf en Ped { J 
ay! ia [ m4 
; 
- 7 ' 
re ’ : 
i will 
iaatoes ; 7 smé 
ete a : ‘ ce 
ee he E 7 
is ti per 
> Fras ay ; cou 
ae 7 b 
> Pee ee | cen 
gar ' 
Sees eee é : 7 red 
eek | tior 
Beg : rep 
drs ; 7 l———————===[—[—mD—@—llaEaoaEa——————— q a 1 
a ae 
ot aaa ‘ q for 
cages q 
ae Rae ie 20 
eet ee : | far 
7 a hae q 
es ' fro! 
ee mal 
r - q 
: 
ee ieee ; red 
; ode s per 
= ee q ' 
i NGe 
ot. ‘ 
Ber me! 
oe : | wit 
Ne h = 
> eg | all 
raga 22 
ee and 
“EPR tie twe 
Tp Pas ee ‘ eon 
neat. 
sd ; the 
Sx ; Cor 
sie) % to . 
2 
ele to . 
ee 
a Pew ie ge: q — 
ue eae q 
Pr | |G 
ea) pale : = 
ee ee 7 nm 
Reo y ieee 7 is 
Ra a Tm 
ey 
1 aly Sola | In 
4 ee ae q 
peak Si ae east co ‘ : a 
ke) arena 7 wi 
ak oe ; i 
va. yo = : 7 oh 
2 ar 7 2 
ate as ee q 3 
The i 7 4 
en be { 5 
ie cs oes a 
pee a q 6 
Mees Se, ' 
nd — 4 ' 
‘=a ee a : ; 
iC: re ear 1 
Serene ai 7 
“ : an | 
Be meet} j : 
oy ag a ok 7 
thes UE 
ae) Ce ; 
Foe. | , 
Die we Ye ee < 
a ae emo i eA oA ea, a en eee ee Sen gem mre eS uy ? re - Sea pa 
oF ae Seen ae Re ge aad ao ae ee Sure So aaa Geeeae eo: — cola ciara Le oe Se ee et a oe sien a ‘ car ate 
Sh es ae ee eT lee f°! LC ie ee ts Skins SY See aa y. ede | Ce er erie 2 eee ee) meme ao ae et * BD ho ee ea Pe ea ee ™ Sot AF a aes ati 
i yeobir meek utc 36 eee ane Sa... a ene ee ‘tee ee Tete ath: ne Ba 8 aS Waees SS Mage ge die TS: Bree ae oS al hi St ee Cae Pe he te 2 
egies) eee tt gee ee, Ce a Ba S55 Bana Soe aa a: es Ne Rater hae gS ee pat eee es! fae 
Seer RG Na rm eee Re MNCL ela) Reema eo)" NER Sa ens St ete < ee ae Slee a Bie: ngage Soar ae RRS 
Sree Bn Day | ee eens? ik Ric) a, ay ei Rate tee ae fee, oF "y eee "eas ‘* eee Jape i eee ne o i ee 
cs Rani ie ME ain 20 Sir ' eee 5 JE ASL.) ge cane ae. anna Se (eo ane” Sen “Oy | Cg em. Sess 
Be Sie ahaa | | a aa a a iy ae sec ek 3 a es «(ne Ee cae es. “ae 7, RE Ro Be 
- han Pe a Oe ets ee, ees ae ol eee i: Sar ises, Ge 3 ite be eS: es iad _ a. a > ey Cea si ese. 
Pte eR ae... seaport meet. J. PR ae ay va G Ege ick | a sae, ae Bs oe Aa) ty ae 
Rees, ate Seats CD ita ear 7 = Cesare eta te A Ae Pee. a ee) oad me ae Me Rise 
pape = fe ee. a) Ae eS, One ei G1. gn eae “aie rage, es ae OS a ae shat De eae 
RN eat oe PEN castes | 0° Bee aie wpe “ ee Hee oa a a ae ie ikea Pome Peg em 
Re eC ene Caio ge = Bo <a Bs Teo: ae Cones ee Dot? “FRSA Ree NN os UMM os yc pe eee” a TY Po Fong 
* ys SOR See ote Ae <a <>. er ——_—o Eira Vie RN rs A ep te ie = aes oO Sr, ae: em) © emma ue Menge et on aM AU 


prod- 


ns of 
lately 
prod- 
basis 
at 70 
00,000 
ion of 
irning 
ing a 
bt be 
furn- 


has a 
ite, it 
bulky, 
icipal- 
1 golf 
n cul- 
Weed 


ise of 
_regu- 
ennes- 
urces, 
anyon, 
. such 
e con- 
power 
roduct 
overn- 
n this 
ed to 
marily 
»s and 
inter- 
to the 


mpany- 
ill. 


ee 


May, 1931 


AGRICULTURAL ENGINEERING 


151 


The Present Status of Machine Milking’ 


By Lee C. Prickett’ 


NDER ordinary conditions a milking machine will pay 

its way with a herd of eight or ten good cows, but 

not with strippers. In fact, where the milking would 
otherwise be irregularly or indifferently done by children 
or a hired man, such equipment may be worth its cost 
with only five or six cows. On the other hand, when the 
cost of reliable high-grade equipment (pipe line type) is 
considered, it is generally said that a minimum of 15 cows 
is usually required on a basis of cost and profit alone. 
(Tables I, II and III) 


The hours of labor which ordinary milking machines 
will save varies from perhaps less than nothing with a 
small herd of low-producing cows, up to around 70 per 
cent of the total in some cases, and averaging around 50 
per cent for herds of 20 to 25 cows. Such equipment of 
course eliminates a lot of drudgery. A saving of 50 per 
cent in the labor requirements for milking represents a 
reduction of 25 per cent in the total cost of milk produc- 
tion, milking requiring 41 per cent of the total labor. A 
report from Texas A. and M. College shows, on a basis of 
a 100-cow herd, a net saving of 600 man-hours per month 
for machine as compared to hand milking. An average of 
20 cows were milked per man-hour. On the five Texas 
farms of varying sizes, where this data were available, 
from 13 to 28 (or an average of 20) cows were milked per 
man-hour. Tables I, II and III) 


Combine and rotary-combine milkers will apparently 
reduce the milking time by close to 70 per cent and 95 
per cent, respectively. 


The time required to wash and care for milking equip- 
ment is the chief cause of the variations in labor savings 
with different sizes of herds, the time required depending 
upon methods and amount of equipment used, and not at 
all upon the number of cows milked. Reports from Illinois 
and Kansas indicate that it required an average of about 
twenty minutes per day to care for a milking machine 
with two double units, although this varies greatly with 


This paper will later be published in a revised edition of 
the bulletin, entitled ‘‘Electricity on the Farm and in Rural 
Communities,’’ by the Committee on the Relation of Electricity 
to Agriculture. 


2Assistant director, Committee on the Relation of Electricity 
to Agriculture. Assoc. Mem. A.S.A.E., 


TABLE I, COMPARATIVE MILKING TIME BY HAND AND MACHINE METHODS 


Location TDpe of No, of Cows Man-minutes 
equipment in herd w per di 
a 


Single and 
double units 


Per cent of time 
Saved with 
machine 


41,0 with one 

portable, and 45,0 

witb-pine asia 
6 


= Project 
New Jersey 


U.S.D,A, Experiment Farm at Beltsville. 

ao mumber actually milked, 29 cows three times daily, 

- basis of 20 man-minutes per cow by hand methods, 

Welker-Gordon farms at Plainsboro, the world's largest producers of certified milk, 


7 


On basis of 20 man-minutes per day for hand methods and assuming two milkings per day per 
cow (quite a number milked more frequently), 


different machines. With modern (suction) methods and 
a washing machine, which actually reduces the bacteria 
count as compared to the older and more laborious meth- 
ods, this time is being materially reduced—in some cases 
to 4 or 5 minutes per day. The equipment is never dis- 
mantled, except for the inspections required to keep defec- 
tive rubbers and teat cup liners replaced. 


The 1/6-hp motor is coming to be recognized as stand- 
ard for the portable double-unit milking machine. There 
is a great variation in the size of motor required to oper- 
ate pipe line milking machines, apparently depending upon 
the type of machine used as well as the installation, for 
example, whether the pump is being used up to capacity. 
This variation ranges from % to % hp per cow milked 
at one time. Thus, if four cows are milked at one time, 
the motor requirements would range from % to 3 hp. 


The farmer has a right to expect that his machine will 
not require over 30 kwh. per month per ten cows milked, 
if it is of the pipe line type, and about one-half that 
amount if portable. In this connection it is interesting to 
note the low consumptions of some newer types of ma- 
chines. In Kansas a double-unit portable used 4.6 kwh 
per month per ten cows milked, and two pipe line ma- 
chines in Minnesota used an average of 16.7 kwh per month 
per ten cows milked. This probably shows the possibilities 
for reducing energy conservation. , 

It requires practically no more energy to milk a high- 
producing than a low-producing cow, and the consumption, 
therefore, is given on a numerical rather than on a pound 
basis. This is why farmers with herds, all or most of 
which freshen during the same season of the year, some- 
times do not use their milking machine during the slack 
season, even though they would not be without it the 
rest of the year. 

The use of lineshafts should be avoided wherever possi- 


RELATIVE LABOR REQUIREMENTS OF MACHINE urxmnc! 


pounds of 
Labor per we milk obtained 
for milking | sav- per hour of 
labor 


TABLE II. 


From Iowa State College Experiment Station Bulletin No. 248, All cows in 
milk and those giving below 10 pounds per day, being milked by hand, 
included in comporison, 


Includes time required to care for utensils and equipment, 


Milking only, per cow per day.....,.minutes 
~-Miheing-onkys-per herd per week.......hours 
Washing utensils, for herd per week.,,hours 
Total for herd per weeksessccesseesees Hours 
Total per Cow per WOOKs.ceceeeeceses seNOUrs 
Total per cow per GAY. coccescece «oe ominutes 
Saved by machine, per cow per day..,minutes 
Per cent saved by machine, .cesee Prrerr errr 


1 
From Iowa State College Experiment Station Bulletin No, 248 (No dry cows), 
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Very few modern dairies, espe- 
cially those of large size, could 
operate successfully without 
milking machines. Besides mak- 
ing it easier to produce uniform- 
ly high quality milk, such 
equipment will also reduce the 
time required to do the milking 
and care for the equipment by 
an average of 50 per cent for 
herds of 20 to 25 cows, and still 
larger percentages fcr larger 
herds. Note in this picture the 
handy arrangement of the milk- 
ing stalls and equipment in this © 
dairy barn on the Detroit 
Creamery Farm 
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ble as they materially increase the energy consumption, 
sometimes by 50 to 100 per cent. 

Modern milking machines all work on the partial 
vacuum or suction principle, either suction alone inter- 
mittently applied, or a combination of suction and pres- 
sure, or massaging of the teat in one form or another. 
The former type is simpler in construction and lower in 
first cost, but the latter in action more nearly resembles 
the nursing of a calf and is becoming increasingly popular. 
The prominent types of milking machines may be classi- 
fied under five heads: (1) Pipe line, (2) drive rod, (3) 
portable, (4) relay or combine, and (5) rotary combine. 

Pipe Line Machines. Pipe line machines are distin- 
guished by a permanently installed vacuum pump and 
power plant (motor) and a permanently installed pipe 
line running along the top of the stanchions with cocks 
for attaching the milker between alternate pairs of cows. 

The vacuum pumps are either of the reciprocating or 
rotary type and the pulsations or change from vacuum to 
release are either of the automatic or controlled type, but, 
regardless of type, properly designed and operated equip- 
ment will leave the udder and teats natural in color and 
texture; welts, ridges, swollen teats, etc., indicating im- 
proper design. While a certain degree of partial vacuum 
(15 inches) and a certain number of pulsations per min- 
ute are generally recommended, it is still more important 
to have the conditions uniformly the same day after day. 

Drive Rod Machines. Drive rod machines have a drive 
rod usually made of wood and permanently located on 
the stanchion line above the cows. The power plant is 
permanently located at one point. A connecting rod from 
a ten-inch crank driven by the power plant is attached to 
the drive rod, thus giving the drive rod a reciprocating 
motion of about 20 inches. Portable individual pumps are 
hooked to a stationary part of the stanchion line and the 
plunger rod of these pumps is hooked to the drive rod. 
At each stroke of the pump a partial vacuum, varying 
from 0 inches at the beginning of the stroke to 15 inches 
at end of the stroke, is communicated directly to the teat 
cups. Some difficulties are experienced in making instal- 
lations of this type where the stall line is not straight. 

Portable Milkers. Portable milkers have the power 
plant (motor) and vacuum pump mounted on a small 
truck, suspended from an overhead track, or mounted 
directly on the lid of the milker unit, the equipment being 
carried or moved from cow to cow and power being 
obtained from sockets located at convenient intervals. 

In reality all milkers, aside from relay or combine out- 
fits, are “portable,” as the operating units are carried 
and placed beside the cows, and the only real difference 
is one of installation, the permanent installation being, 
in one case, a pipe line for vacuum and in the other a 
power line with convenience outlets. 

As compared to other types the strictly portable or 
self-contained type may have a distinct advantage where 


an owner might have several farms not too widely separ- 
ated and good connecting roads so one outfit could be 
used for all of them, or where a renter plans to stay but 
a short time or moves frequently from one farm to 
another. 

Relay Milkers. Relay milkers have a permanently 
installed power plant and pipe line on a comparatively 
few stanchions which are used for milking purposes only, 
the cows passing to these stanchions either from a pad- 
dock or from the permanent barn one by one to be milked, 
after which they return to their accustomed places. The 
milk from each cow, instead of being drawn into a separ- 
ate pail or receptacle, passes directly into a sanitary pipe 
through which it is conveyed to the milk room without 
being handled or exposed to the barn air. This type of 
milker is used extensively in New Zealand and has met 
with considerable favor in California where large herds 
are kept in paddocks or open sheds. This system has the 
advantage of eliminating all handling and carrying of the 
milk and makes it more practicable to produce clean milk 
with a low bacteria count, since exposure to barn air and 
contact with the operator is entirely eliminated. How- 
ever, it involves a greater cleaning problem, and steam 
or a liberal supply of scalding water is required to keep 
the piping clean and in a sanitary condition. However, 
it is not necessary to dismantle the system. 

Combine Milkers. Combine milkers (sometimes called 
the “Graves system” after Dr. R. R. Graves, Bureau of 
Dairy Industry, U. S. Department of Agriculture, who was 
largely responsible for its development) are an improved 
form of the relay type and are already meeting with con- 
siderable favor. The milk is drawn from the cow with a 
standard make of milker, but instead of passing directly 
into the sanitary pipe, it is delivered first into a glass 
receptacle suspended from a scale, where it accumulates 
until the individual cow has been completely milked, thus 
providing means for registering the weight of the milk 
produced by each cow; also the container is made of glass 
and the operator has visible means of determining when 
a cow is completely milked. With this system, stripping 
is dispensed with, as the operator by suitable manipula- 
tion of the udder and observing the flow of milk into the 
glass receptacle, is able to secure all but a negligible quan- 
tity of the milk before detaching the teat cups. Means is 
provided for thoroughly mixing the milk in the glass re- 
ceptacle with a jet of air, after which a sample for test: 
ing purposes may be withdrawn through a pet cock pro 
vided for the purpose. By merely turmng a _ three-way 
cock the milk is then drawn through sanitary pipe into a 
hermetically sealed pasteurizing vat under vacuum in the 
milk room, and the stall is then ready for the next cow. 

The combine system has been used for over a year at 
the federal experiment station, at Beltsville, Maryland, 
where it is meeting with exceptional favor. It has the 
following important advantages: 
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Washing a milking machine on the Purdue University dairy farm 


1. Hand labor is reduced from 25 to 50 per cent over 
other milking machine methods since stripping is elim- 
inated. 

2. The milk is hermetically sealed from all contact 
with human hands or barn atmosphere, from the time it 
leaves the cow’s udder until after it has been pasteurized 
and cooled (or merely cooled, if so desired), thus insur- 
ing the highest degree of cleanliness. If desirable, the 
milk could be bottled or sealed in tins under vacuum at 
the same time by automatic machinery, in the latter cases 
reaching the consumer without being touched by human 
hands. 

3. The bacteria in the milk consists almost wholly of 
the udder flora which it is believed are unusually free 
from spore-forming types, hence pasteurizing is unusually 
effective, tending to eliminate the trouble so commonly 
experienced with heat-resistant bacteria in pasteurizing. 
In a typical series of tests the count before pasteurization 
average 3,590 per ce and after heating in the vacuum tank 
at 145 degrees (Fahrenheit) for 30 minutes, 55 per cc. 

4. The thermal efficiency of this system is very high 
since the milk is heated to a pasteurizing temperature 
trom body temperature, instead of being first precooled 
and then reheated. 

Government officials in charge of the Beltsville (Mary- 
land) plant say that milk produced by this system may 
be stored for several weeks without deterioration. The 
installation at this plant consists of six stalls, three units, 
Sanitary piping and combination vacuum tank and pas- 
teurizer, etc., one man doing all the milking (29 cows 
three times daily and 25 cows twice daily) in a total of 
five and one-half hours. 

Installation, Care, and Operation of Milkers. Some 
milkers fail to give satisfaction because the power plant 
(vacuum pump and motor) is under size. The pump should 
have sufficient reserve capacity to supply the vacuum 
needed even though there is a slight leakage of air at 
some point in the system. The stall cocks, rubber tube 
connections, pail top gaskets, etc., are seldom absolutely 
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air tight; so a pump that will supply just enough vacuum 


‘to successfully operate the units under test conditions 


is too smail for practical everyday use. Some manufac- 
turers, in striving for low first cost, supply pumps with 
insufficient vacuum capacity. This same class often rec- 
ommend undersize motors. The total overall cost of oper- 
ating an overloaded %4%-hp motor is often greater than the 
cost of doing the same work with a higher priced and 
mcre efficient %-hp motor. 

Even the best milkers may not give complete satis- 
faction if improperly installed. In an effort to save ex- 
pense there is an everpresent tendency to skimp or use 
makeshift expedients. For example, the power plant is 
often installed in some unhandy, inaccessible nook or 
corner instead of being mounted on a substantial founda- 
tion in the proper place. A few dollars additional expense 
in the installation may make the difference between suc- 
cess and failure. 

No one factor contributes more to the successful use 
of a milker than the matter of keeping it clean and sani- 
tary. Milk or milky water is an almost perfect culture 
media for the types of bacteria prevailing in dairy and 
stable environments. A milker’that has not been prope:'y 
cleansed after use soon becomes a veritable breeding 
ground for bacteria, resulting in (1) milk so highly con- 
taminated with bacteria that it rapidly sours and putrifies, 
(2) grave danger of infecting the cows with mamitis or 
other udder disturbances, and (3) a rapid deterioration of 
the rubber parts of the milker. 

There are two methods of washing milkers in common 
use, one usually spoken of as the “suction” method and 
the other as the “brush wash” method. 

In the suction method water is drawn through the 
teat cups and tubes by means of the vacuum provided for 
operating the milker, while in the brush wash method, as 
the name indicates, the milker is disassembled and the 
rubber parts individually washed by the use of special 
brushes. 

Until recently the fundamental factors involved in keep- 
ing milking machines clean and sanitary were not well 
understood. It was formerly believed that this could 
only be done by the brush wash method. The suction 
method was generally condemned on the presumption 
that it failed to accomplish the desired results. However, 
exhaustive milker washing experiments conducted by 
Bergwald at the federal experiment station at Beltsville, 
Maryland; Parfitt at Purdue University; Johns and Loch- 
head at the Dominion Experimental Farms, Ottawa, Can- 
ada, and others, indicate rather conclusively that dis- 
assembling the milker after use and thoroughly brush 
washing all the rubber parts contributed nothing to the 
bacteriological cleanliness of the milker as against the 
suction method, provided this was properly done and cer- 
tain fundamental principles were followed. These funda- 
mental principles are briefly set forth in the following 
paragraphs: 

A milker must be washed immediately after every 
milking, night and morning, by first drawing through it a 
liberal supply (two or three gallons) of cold water fol- 
lowed by a sufficient quantity (at least one gallon per 
unit) of scalding water at 160 to 165 degrees (Fahrenheit), 
in each case lifting the teat cups up out of the water eight 
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(Extreme left) As compared 
to portables, pipe line machines 
are higher in first cost but are 
more convenient to use, and 
should be more dependable and 
somewhat greater labor savers. 
(Left) Portable machines may 
have a distinct advantage as 
compared to other types, when 
an owner has _ several farms 
fairly close together where such 
equipment can be used, and for 
renters who do not have a per- 
manent contract 
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(Left) The vacuum tank and pasteurizer used with the combine or Graves system of milking. 
hose, and water pipe (from tank through small centrifugal pump) leading to it. 
system of milking consists of three units and operating equipment, 


pasteurizer. 
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It is a great labor saver, one man doing all the milking in 5% hours (29 cows three times daily and 25 
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Note the vacuum hose, steam 
(Right) The installation of the combine or Graves 
six stalls, sanitary piping, and combination vacuum tank and 
cows twice 


daily); it is the last word in sanitary milk production 


or ten times during the process. Cleanser may be and 
is used by some dairymen. It hastens the process and 
perhaps helps to do a little better job but is not necessary, 
as certified grade milk is easily and consistently produced 
without it. This method of washing is effective only with 
a clean milker. A milker merely rinsed with cold water 
after the evening milking is not a clean milker by the 
next morning. The bacteria left in the traces of milky 
water have had twelve hours in which to grow and mul- 
tiply. Under favorable conditions the life cycle of many 
forms of bacteria is less than an hour. Bacteria, in a 
sense, are really tiny plants. Bacteria in a milking ma- 
chine are analagous to weeds in a cornfield, so the milker 
user who carefully washes his milker after the morning 
milking, but merely rinses it with cold water after the 
evening milking, giving the bacteria twelve hours in which 
to grow and multiply, is in much the same situation as 
the farmer who would attempt to keep the weeds down 
by plowing his fields but once every twelve years. A 
brush helps to remove the milk residue from the pail 


heads and pail especially where part of the utensils are - 


washed at the barn. 

The most successful way to keep a milker clean is by 
never letting the bacteria get a start. This means that 
the milker must be washed with cold water to remove the 
milk, and scalding water to remove the butterfat and des- 
troy the germs, immediately after every milking. It is 
astonishingly easy to keep a clean milker clean. It is 
ordinarily difficult to clean a dirty milker. 

When the outside temperature is above 50 degrees, 
the milker heads, tubes, teat cups, and other parts coming 
in contact with the milk, should be immersed in or filled 
with antiseptic solution between milkings, the milk buck- 
ets being cared for with the utensils. With equipment 
such as furnished by some manufacturers, the use of this 
antiseptic is simplified, the required quantities of fresh 
solution flowing in automatically when the milker parts 
are hung in place. The automatic washers and sterilizers 
are still better. 

The best sterilizing and antiseptic solution, both stable 
and harmless, consists of (0.3 to 0.4 per cent by weight of 
sodium hydroxide. Where refrigerated dry storage space 
is available such solutions of course are not necessary. 
Bulletin No. 127 of the Dominion Experiment Station, 


enti es oe 


Ottawa, Canada, comprehensively reporting the work of 
Lochhead ard Johns above referred to, contains this state- 
ment on washing: “Washing with cold water, followed 
by hot cleanser solution and clear hot water, is necessary 
for optimum results. Where cold water alone is relied 
upon, not only are the bacteria counts higher, but (con- 
trary to popular opinion) the life of the rubber parts is 
materially shortened. Suction washing at the barn im- 
mediately after milking resulted in the more complete 
removal of the milk residue and bacteria than the more 
laborious and time-consuming brush washing at the dairy.” 


It is obvious that the keynote to the successful use of 
the suction method of washing is a liberal supply of scald- 
ing water conveniently available at the close of the milk- 
ing operation. The importance of this is more evident 
when the element of human nature is taken into account. 
Most persons will do what they know they should do, if 
it is convenient, while many persons will not do the things 
they know they should do, if it involves too much bother 
and inconvenience. Going to the house for two or three 
gallons of boiling water after every milking is not only 
inconvenient, but too often the hot water is not available, 
and often it has cooled down to the point where it is no 
longer effective by the time it has been carried to the 
barn where vacuum from the milker pump is available. 
The most satisfactory solution of the hot water problem 
would be the installation of a small electric hot water 
heater in the barn. 


Carrying the milker to the house to be washed in the 
kitchen should be discouraged. It is almost certain to 
result in high bacteria counts, it throws on the house- 
wife an extra burden of labor which may easily offset 
the labor saved in actually doing the milking, and it means 
increased upkeep or shorter life for rubber parts. 

There are also many other sources of milk contamina 
tion, although generally of lesser importance, besides the 
milking machine. 


CONCLUSIONS 
1. As a general thing a herd of eight or ten good cows 
(not strippers) will justify the purchase of a milking ma- 
chine, and in some cases such equipment is giving entire 
satisfaction in herds of five or six cows. Ordinary milk- 
ing machines will save at least 50 per cent of the total 
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Scrubbing with a brush the milk container of a milking machine 


milking in herds of 20 to 25 cows, reducing the total 
cost of milk production by 25 per cent. In fact, a milking 
machine will take the place of one full-time man where 
as Many as 50 cows are milked. “With the modified com- 
bine or Graves system and the rotary combine, the labor 
saved will amount to around 70 per cent and 95 per cent, 
respectively. 

2. The energy consumption for ordinary pipe line ma- 
chines and portables should not exceed 25 or 30 kwh, and 
15 kwh per month per 10 cows milked, respectively. Ap- 
parently for some of the recent equipment the energy 
consumption is materially lower. 

3. The “suction” method of washing has proven fully 
as efficient as the “brush wash” method of caring for even 
ordinary milkers (as compared to various combine sys- 
tems), and as a result the total required care amounts 
to no more than the milking of an extra cow night and 
morning. ; 

4. It is obvious that, while there are many satisfactory 
milking machines, a modern installation is not complete 
unless it includes means for providing a supply of scalding 
water at the barn conveniently available immediately after 
each milking. In fact, this is generally the most impor- 
tant consideration of all. Where electrical energy is avail- 
able, some form of electric heater capable of supplying 
one gallon of water at a temperature of 160 degrees for 
each milker unit (not the same gallon for two or more 
units) is urgently recommended. This one simple little 
factor may quite conceivably be responsible for unquali- 
fied success and satisfaction in the use of a milker, for 
with this water available the milker can be easily kept 
in a very satisfactory state of cleanliness by merely draw- 
ing through each unit, after the last cow has been milked 
and before the pump has been shut down, a pailful of 
cold water and then a gallon of scalding water, 160 to 
165 degrees, in each case lifting the teat cups up out of 
the water eight or ten times during the process. The labor 
is reduced to a minimum—it is no more than it would be 
to milk one more cow—and best of all it provides a speci- 
fic routine which, after once adopted, is almost sure to 
be faithfully adhered to. 

5. When the outside tempcrature is above 50 degrees 
F, the milk heads, tubes, teat cups, and other parts coming 
in contact with the milk should be immersed in or filled 
with an antiseptic solution between milkings. the muik 
buckets being cared for with the utensils. With equip- 
ment such as furnished by some manufacturers, the use 
of this antiseptic is simplified, the required quantities of 
fresh solution flowing in automatically when the milker 
Parts are hung in place. The automatic washers and steri- 
lizers are still better. Where refrigerated dry storage 
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space is available such solutions are of course not neces- 
sary. 

6. Investigations at the Iowa State College show that 
it is unnecessary and probably unwise to leave a milker 
on a cow for more than six minutes per milking. (Dr. 
R. R. Graves, of the Dairy Industry Division of the U. >» 
Department of Agriculture, has found that cows can be 
stripped by manipulating the udder while the milker is 
still attached. He found further that failure to strip the 
machine-milked cows did not result in any loss of milk 
after the first milking, or in any ill effects of any kind. 
Apparently there is no scientific basis fer stripping.) 
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Fly Control Method Proves Successful 


ECENT experience has demonstrated the value of an 
R entirely new principle in fly control that originated 

at St. Elizabeths Hospital, United State Department 
of the Interior, Washington, D. C. 


This principle, which accomplishes the double purpose 
of effectively suppressing flies without impairing the ferti- 
lizing value of farm manures, is based on the fact that 
fly larvae migrate from their breeding places, usually in 
great numbers, and go into pupation in the adjacent soil, 
and from an economic standpoint the period of this migra- 
tion is the most vulnerable part in the whole life cycle 
of the fly. To destroy the fly at this stage of his develop- 
ment and by the method here described is believed to be 
the most simple, logical and effective means yet devised 
for maintaining control of the fly problem on a large scale. 

Concentrate all the manure into one compact pile, dig 
a small trench completely around it, use an effective larvi- 
cide to destroy the larvae as they fall in, and as far as 
the larvae in that pile are concerned, they are doomed. 


After a few preliminary tests, in which spent crank- 
ease oil from the garage was found to be an excellent 
larvicide, the first rick was begun. Immediately, a trench, 
about 15 inches wide and a foot deep, was dug across the 
far end and along the sides and enough crankcase oil to 
cover the bottom to a depth of about 2 inches was poured 
into it. With each day’s dauling the trench was extended 
on both sides so that when the rick was finished all that 
remained to be done was to connect the two ends of the 
trench across the open end, thus surrounding the whole 
pile with the oil moat. 


Extracts from an article in the April issue of ‘‘New Recla- 
mation Era.”’ 
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Solving the Materials Handling Problem 


in an Extensive Liming Program 
By T. E. Malila’ 


May, 1 


HE Rosebush Ranch Company has extensive holdings Another problem to be worked out was the handling | 
of cut-over lands in the upper peninsula of Michigan of the lime in loading the spreaders. To eliminate hand Eb b 
which they are converting into profitable farm land shoveling a platform, strong enough to hold a loaded truck 
through scientific large-scale farming practices. A herd and high enough to allow the truck to dump its load into 
of over 1400 purebred Herefords furnishes a profitable 4 spreader without any difficulty, was built (Fig. 2). is wot 
market for all the crops produced on the farm. The main Because this was a refuse material, its spreading qual- ' trimm 
problem is to raise enough feed for a sufficiently large ities were not the best. It was too lumpy to run uni ff "Y § 
number of cattle to insure a steady: income throughout formly through an ordinary lime sower, and the only ilar co 
the year. Alfalfa and sweet clover will solve the prob- satisfactory method of application was by a manure is alsc 
lem, but they can be raised on the upper peninsula soils spreader with a lime-spreading attachment. This chopped advan 
only after the application of lime. up the lumps and spread the lime fairly evenly and with- ever, j 
What is without doubt the largest liming program in out any difficulty (Fig. 3). 7 stood 
the state of Michigan, was inaugurated in 1929 by the W’th these facilities the 1930 program, calling for 2500 ing Té 
company at their Triangle Ranch near Amasa, in Iron tons of lime material to be spread on the fields, was discus 
County. It calls for the application of 3 to 8 tons of lime started. In six weeks’ time, or 36 working days, the crew 
on every one of their 1700 acres of cultivated lands over of three trucks, three teams with spreaders, and one extra Fa 
a period of 5 years. This means that, during five years, man hauled and spread 55 carloads, or 2,598 tons of lime force 
some 8,000 to 10,000 tons of lime will have to be shipped on 344 acres, hauling it from 1% to 3 miles over the vari- peratt 
in and distributed. ous fields. This averages 72 tons per day, which is a yolum 
The present source of supply is a chemical and iron remarkable record, taking into consideration the influence depen 
mill at Wells (Delta County), Michigan. They have a_ of rains on road conditions. The mean application of this pao 
refuse material which tests over 90 per cent calcium car- material was 7% tons per acre, which, however, was var- of fre 
bonate. They make no charge for the material, except ied from 3 tons to as high as 10 tons per acre on some by di 
for a cost of $12.00 per car for loading. Through the fields for experimental purposes. brood 
efforts of the officials of the Rosebush Ranch Company The average cost per ton of the lime material spread of air 
a special freight rate on this material of $1.10 per ton out in the fields was $1.91, as compared with $2.84 the pe 
was established, in view of the large movements between previous year, or a saving of 93 cents per ton, directly locati 
the two points. , due to the railroad spur, hopper and unloading platform. q practi 
To start the program 21 carloads were shipped in dur- [py another year these three improvements will have more diffus 
ing the fall of 1929, and from that it was plain that many han paid for themselves in direct savings. This cost of of ou 
obstacles had to be worked out before the program could 1 91 per ton is divided into the following items: Loading largel 
be successfully completed. A 9-mile haul from the railroad cars, 25 cents; freight from Wells to Amasa, $1.10; charge q in re 
station at Amasa to the ranch proved to be too costly, for switching cars into ranch spur, 10% cents; hauling ff aike 
not only in the haul itself, but in the time lost at both ang spreading, 45%4 cents. In 1929, these same items were | 3) 1 
ends because the trucks couldn’t travel on scheduled time. 4, fojjows: Loading cars, 29 cents?; freight, $1.23?; unload- : Nel 
It also involved unnecessary labor to dump the loads on ing from cars to trucks, 25 cents; hauling, 67 cents; and j — 
the fields and then shovel the material back onto the spreading, 40 cents. : to th 
spreaders. Several other problems had to be worked out From these figures it is evident that there is no cheap- : page 
in order to successfully complete the program at minimum 4 fertilizer for the soils of the upper peninsula of Michi- J This 
cost. gan than lime, of which we have several very good sour- per § 
A main line railroad running within a half-mile of the ¢es, In 1931 approximately 60 carloads of this material ; 
ranch property was induced to build a spur to enable it yi} pe applied on the ranch. a. 
to deliver the lime directly to the ranch. A hopper and This large-scale fertilizing program of the Triangle pe 
driveway built under the track (Fig. 1) made it possible Ranch can very well be applied to the needs of a group { = 
to unload the cars and load the trucks directly by gravity, of small farms, and to just as good advantage as in the : = 1 
eliminating ten to fifteen minutes loading time each trip case discussed above. The handling methods are a good ex- : = 
ny ia of 25 cents per ton for loading the trucks ample of what savings can be affected by careful planning. i 
2Loading and freight costs per ton were higher in 1929 because 1 less 
1Auditor, Rosebush Ranch Company. smaller cars were used and they were not loaded to capacity. ® is in 
: ing € 
I > 
= perim 
: 
a 
4 


Fig. 1 (left) Arrangement for gravity transfer of lime from car to truck. Fig. 2 
a spreader. To make this possible the truck is backed onto a raised platform. "Fig. 3 (right) Spreader with lime spreading attach- 


} 
(center) Dumping a truckload of lime directly into : 
, 


ment in action. With this combination of equipment the lime is transferred from the car to the land without hand shoveling 
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Luse 


LECTRICITY as a source of heat for the artificial 

prooding of chicks has been growing in popularity 

because of its convenience and low fire hazard. It 
is convenient because it eliminates the filling of lamps, 
rimming of wicks, tending coal heaters, etc., and provides 
yery accurate automatic regulation of temperature. Sim- 
ilar convenience is obtained with gas, but when fire hazard 
is also considered, there can be no question but that the 
advantage is with electric heat. Electric brooding, how- 
ever, involves a number of problems which must be under- 
stood and taken into consideration if most effective operat- 
ing results are to be obtained, and these problems are 
discussed in detail in the following paragraphs: 


. VENTILATION 

Factors Affecting Air Circulation. The chief motive 
force in natural ventilation is heat. Heat produces tem- 
perature differences in the air that affect density and 
yolume, and thereby set it in more or less rapid motion 
depending upon the magnitude of these differences. Brood- 
ers use the natural system of ventilation. The inflow 
of fresh air and the outflow of stale air are brought about 
by differences in temperature between the air in the 
S brooder and that in the brooder room. However, the rate 
of air flow, as previously pointed out, depends not only 
on such temperature differences but also on the size and 
location of the ventilation openings. Probably the most 
practical means of ventilating an electric brooder is by 
diffusion through and under a curtain and the effectiveness 
of such ventilation in any particular brooder will depend 
largely upon the height of the curtain above the floor 
in relation to (1) the number of chicks under the hover 
contaminating the air, (2) the size of these chicks, and 
(3) the difference in temperature between room and 
brooder. 

Further, the total length of the curtain in relation 
to the floor area of any particular brooder will more or 
less influence the rate of change of the air in that brooder. 
This is due to the fact that, when the length of curtain 
per square foot of thover floor space is increased or de- 
creased, the amount of ventilation opening through and 
under the curtain is also increased or decreased. A square 
brooder with a curtain all around, for example, is more 
readily ventilated than one with the same dimensions but 
with curtains only on opposite sides and the other two 
sides tight. A round or square brooder of small size is 
more readily ventilated than one of large size. Air moves 
less readily through a rectangular brooder as the length 
is increased without changing the width, other things be- 
ing equal. A brooder 36 inches in diameter will have 1.3 
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Advantages and Disadvantages of 


Electric Brooders 
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linear feet of curtain per square foot of floor space and 
a brooder 56 inches in diameter will have only 0.86 linear 
feet of curtain per square foot of floor space. In a brood- 
er 3 feet square there is 14% feet of perimeter per square 
foot of area, whereas in one 3 feet by 6 feet there is only 
1 foot of perimeter per square foot of area. However, 
ig a hover 3 feet square were lengthened to 4.5 feet with- 
out changing the floor area of 9 square feet, it would be 
only 2 feet wide and the perimeter per square foot of area 
would be increased from 1% to nearly 1% feet, providing 
more opening under the curtain per square foot of floor 
space. 

In view of these facts, it is evident that the rate of air 
flow through an electric brooder is influenced by the rela- 
tion of the area to the perimeter. If large and small 
brooders of similar type were filled to capacity with chicks 
on the basis of 7 square inches of floor space per chick 
and similarly operated, the ventilation in the larger ones 
might prove insufficient to meet the needs of the chicks and 
keep the hover dry. To obtain satisfactory ventilation in all 
the brooders, the larger ones would probably have to be 
raised higher than the smaller ones. 

Further, the fresh air required per chick increases as 
the chicks grow; whereas the need for artificial heat 
decreases. As previously pointed out, however, the chief 
motive force in the natural ventilation of a brooder is heat 
and lowering the hover temperature reduces this force by 
decreasing the difference in temperature between the air 
of the brooder and the air of the room. Therefore, the 
ventilation openings must be enlarged from week to week 
to facilitate a sufficient flow of air through the hover 
at the reduced difference in temperature, to meet the 
growing needs of the chicks and keep the hover dry. 


Adjustment of the height of the hover above the floor 
is a simple and effective method of regulating the venti- 
lation of an electric brooder. Raising the hover increases 
ventilation, and lowering it curtails it by controlling the 
amount of opening through which fresh air can enter 
and stale air leave. 

Sweating. The air breathed in by each chick is warm- 
ed and brought into intimate contact with the moist 
mucous lining of the air passages while oxygen is being 
taken from it. Hence when exhaled, it not only con- 
tains carbon dioxide but is heavily charged with water 
vapor. When the chicks are in the brooder, the water 
vapor contained in this exhaled air, together with the 
moisture taken up from the fresh droppings, brings about 
a steady increase in the moisture content of the air in 
the brooder above what it was when this air was taken 
in from the room. 

The quantity of water vapor that air will hold is 
doubled with each 22 to 25 degrees (Fahrenheit) rise in 
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(Extreme left) A  curtained 
brooder which has proven satis- 
factory. The canopy, however, is 
too flat and accumulates manure 
as a result of chicks getting on 
it. (Left) A well-designed cur- 
tainless electric brooder. The 
steep pitch of the canopy pre- 
vents chicks roosting or playing 
on it. It is insulated only by a 
thin sheet of asbestos glued to 
the under side 
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temperature and is halved with each 22 to 25 degrees fall 
in temperature within the range of temperatures met with 
in brooding chicks. For example, every cubic foot of air 
at a room temperature of 60 degrees entering an electric 
brooder at an automatically maintained temperature of 
85 degrees, even though saturated when it enters, can 
absorb approximately 100 per cent more moisture, when 
heated to the hover temperature, than it contained when 
it entered, and it can absorb more than this amount if 
the relative humidity is below 100 per cent at the room 
temperature. Hence, every cubic foot of air that leaves 
the brooder under these conditions is capable of remov- 
ing at least 100 per cent more moisture than it entered 
with. 

Sweating in an electric brooder occurs only when the 
amount of moisture given off by the chicks in breathing 
and in their droppings is in excess of what the air takes 
up and removes. The rate at which the moisture pro- 
duced is removed, however, will depend on the rate at 
which the air passes through the brooder and this rate 
is influenced by (1) the size and location of the ventila- 
tion openings, and (2) the difference in temperature be- 
tween the air of the brooder room and that of the brooder. 
Dampness under the hover is one of the most practical 
and satisfactory evidences of the need for more ventila- 
tion. 


THE HEATING SYSTEM 


Heat Capacity or Connected Load. An electric brood- 
er requires sufficient heating capacity to keep newly hatch- 
ed chicks comfortably warm in as cold a room tempera- 
ture as it would be practicable to use such a brooder in, 
and the number of watts of connected load required is 
materially influenced by the total area of the openings 
through which air can move in and out. For example, 
a connected load of 500 watts may be too small to pro- 
vide heat enough for very young chicks in cold weather, 
if the curtain or the edge of the hover (of a curtainless 
brooder) is as high as 4 inches above the floor and the 
brooder room is unheated and of good size. This is due 
to the fact that the amount of opening provided for venti- 
lation when the hover is raised 4 inches above the floor 
is so large that the heated air escapes too rapidly to 
enable the heating units to warm the brooder up to the 
temperature required to make the chicks comfortable. 
Lowering the hover will check the flow of heated air out 
of the brooder and increase the hover temperature by 
decreasing the amount of opening below the curtain. On 
the other hand, if this outflow of heated air must be 
restricted to such an extent that the relative humidity 
builds up unduly and sweating occurs, the number of 
watts of connected load is too low. It is therefore ap- 
parent that the connected load rating in watts must be 
high enough so that chicks less than a week old can be 
kept comfortably warm without restricting ventilation 
enough to cause any sweating or undue dampness of the 
litter, 

In a curtainless brooder 42 inches in diameter and 
with the edge of the canopy 4 inches above the floor, 
a connected load of not less than 700 watts would be 
required to insure ample heat for young chicks in a room 
temperature of 40 degrees. Under such conditions a simi- 
lar brooder with a curtain the bottom of which was only 
1 to 1% inches above the floor, would need not more than 
500 watts of connected load to keep the chicks comfort- 
able. As already pointed out, however, increased ventila- 
tion in the brooder is needed (1) as the chicks grow in 
size and (2) as the difference in temperature between the 
room air and the air of the hover is decreased. With 
air flow in and out under the canopy as the sole means 
of ventilation, a brooder with the curtain within 1 inch 
of the floor for the first few days must be raised higher 
and higher as the chicks grow or the weather warms, so 
that with older chicks and in warmer weather the cur- 
tained brooder might be using just as much electricity as a 
curtainless brooder with the canopy within 4 inches of 
the floor. Hence, it is only in the colder weather of winter 
and early spring that a low set curtainless brooder is 
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particularly handicapped by the lack of a more effective 
control of ventilation and fuel consumption provided by a 
curtain. 

Heating Coils. The main function of an electric brood. 
er being to keep young chicks comfortably warm until 
they are old enough to do without artificial heat, reli. 
ability of operation of the heating elements is very neces. 
sary. All mechanical devices are subject to breakdown, 
and in an electrical heating circuit a wire may break 
from fusing or mechanical damage; a connection may be. 
come loose from jarring, vibration, etc. The heating coils, 
however, are much more likely to develop trouble than 
the copper conducting wires and their connections. The 
heating and cooling that goes on continuously hastens 
corrosion of the heating units, gradually reduces the elas. 
tic strength of the wire, and the higher the temperatures 
attained by the heating coils the more quickly are they 
apt to “cease operating” under the 24-hour-a-day service 
required of an electric brooder. Heating units in which 
the helical winding does not reach a temperature sufiicient 
to show any marked glow, should give longer periods of 
uninterrupted service than where higher wire tempera- 
tures are attained. 


The arrangement of the heating units should be such 
that all parts of the brooder are heated uniformly. Uniform 
heat distribution promotes the comfort of the chicks and 
helps to prevent crowding. An undue concentration of 
heat in certain areas, or “hot spots,” reduces the floor 
space in the brooder which the chicks will use. 


Multiple Circuits. . Multiple circuits represent a better 
method of safeguarding chicks against chilling due to acci- 
dental breaks in the heating system than a single circuit. 
Multiple circuits are provided in the larger sizes of elec- 
tric brooders which have both hand and breaker-operated 
switches but if the breaker operates only one circuit and 
the hand switches are open, the fusing of a wire or other 
mishap during the night would result in the complete stop- 
page of heat production. With two circuits on the breaker, 
the second circuit would continue to function and provide 
heat so that the temperature would not drop or the chicks 
suffer nearly as much. An individual, low temperature 
alarm in each brooder would serve to inform the poultry 
keeper of heating circuit trouble, but such an alarm in- 
volves so many difficulties and the risk of serious injury 
to chicks can be so materially reduced by careful design 
and construction of electric brooders that the practical 
value of temperature alarms has yet to be proven. 

If part of the connected load is controlled by one or 
more snap switches and part by the thermostatic breaker, 
the total load should be so distributed between the auto- 
matic and manual controls that the desired temperature 
can be readily maintained at all times. The purpose of 
using two methods of heat control, especially in brooders 
with a connected load exceeding 500 or 600 watts, is to 
reduce the current passing through the automatic breaker 
and thus reduce the possibility of burning and pitting 
the breaker points by the arcing which occurs when elec- 
trical contact is made or broken through these points. To 
cite an extreme case, I know of an electric brooder so 
wired that a heating load of 1200 watts operates contin- 
uously so long as the brooder is connected to the line, and 
a load of only 300 watts is controlled by the thermostatic 
breaker. Placing 500 watts on the automatic breaker, 400 
watts on one snap switch and the balance of 600 on anoth- 
er, would provide a much more effective temperature reg- 
ulation and materially reduce operating costs under most 
conditions. 

For convenience, all of the connected load should be 
under the control of automatic or manual switches. One 
automatic breaker is sufficient but enough manual switches 
should be provided to maintain the desired temperature 
with a minimum opening of the automatic breaker cir- 
cuit. Frequent opening and closing of the breaker in- 
creases the wear on the points and tends to shorten their 
life. 

Automatic Breaker. On the accuracy with which the 
automatic breaker functions depends the maintenance of 
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the desired temperature conditions in the brooder and such 
accuracy rests on correct design and durable, careful con- 
struction. Silver contacts are used because they do not 
stick or cause trouble from burning if cleaned and trued 
up occasionally. Very small contacts suffer more dam- 
age from arcing than larger ones; whereas the upturned 
surface of a very large lower contact may catch fine par- 
ticles of dirt or sand that will hold the contacts apart. 
Contacts 3/16 to ™% inch in diameter have proven very 
satisfactory. 

Sensitiveness of temperature control depends on the 
length of the breaker arm in bimetallic breakers, while 
it depends on both the length of the arm and the number 
of cells in the ether-filled wafer of the wafer type break- 
er. The longer the arm, the smaller is the rise in temper- 
ature required (above that for which the breaker is set) 
to open the contact points of the breaker. The more 
cells there are in an ether wafer the more it will expand 
and contract. Hence, when the movement of the wafer is 
combined with that of the lever arm, the arm can be very 
much shortened. The entire breaker is thus made much 
more compact and still kept sensitive enough to prevent 
a variation of over % degree. The cost of a wafer, how- 
ever, increases with the increase in° number of cells. A 
compact breaker with enough cells to prevent more than 
a %-degree deviation may be desirable in an incubator, 
but in a brooder a 2 to 3-degree variation is not objection- 
able so that a less costly two-cell wafer can be used sat- 
isfactorily. The breaker as a whole should be simple and 
sturdy in design, have a minimum of play at the pivotal 
points, and be easily repaired. 


Pilot Light. A pilot light is useful in showing that the 
circuit it is connected to is functioning. It makes for 
convenience in that it is so readily observed. The ideal 
arrangement would be a pilot lamp in each circuit, but 
this would increase the cost of brooders having a number 
of circuits. Hand-operated circuits are less frequently 
used and less subject to operating trouble than automatic- 
ally controlled circuits, because the heating units are not 
being frequently heated and cooled and there are no break- 
er contacts to corrode. Hence, there is a greater need for 
pilot lamps on the breaker circuits, and if it is not feas- 
ible to place a lamp in each of these circuits, one should 
be connected to the breaker circuit as a whole. 


Fuses. Another feature which adds to the reliability 
of electric brooders is effective fusing. The main circuits 
to which brooders are connected are usually properly built 
and fused but the individual brooders rarely are. Yet a 
broken heating coil falling on a damp concrete floor or 
otherwise causing a short-circuit might blow a main fuse 
and thus interrupt the service to a number of brooders. 
A separate fuse for each brooder would guard against 
Service interruption to more than one brooder from any 
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Brooder house equipped with 
two canopy-type electric brood- 
ers and an ultra-violet ray lamp. 
Both brooders have _ counter- 
weights so that they can be 
raised out of the way when de- 
sired. The lamp is mounted on 
a telescoping rod that makes it 
possible to direct the rays on 
nearly every part of the floor. 
The clock on the shelf controls 


the lights in the hen house 
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cause within the brooder itself. Here again, as with pilot 
lamps, the ideal arrangement would be to fuse separately 
each circuit in the brooder, but the practicability of such 
procedure is debatable. A simple method of fusing the 
brooder is to place a porcelain receptacle in one side of 
the line and screw a fuse plug in it. The fuse plug will 
also serve as a cut-out by unscrewing it. 


Attraction Light. An attraction light in the brooder 
has been found of considerable value in teaching chicks to 
use the hover and not stray away into cold corners. It 
materially reduces the labor of getting the chicks properly 
settled under and around the hover at night. The operator 
can reach into the hover and screw such a bulb in or out 
of the socket to turn the light on or off, but a snap switch 
is more convenient. A dim, blue light is very satisfactory. 


Insulation. Insulation exerts a direct influence on cost 
of operation, because of its effect on heat loss through 
radiation. The top of the brooder in particular may get 
decidedly hot if not well insulated; and uniess the job 
of insulating is well done, it may serve only to increase 
the cost to both manufacturer and consumer. A sheet of 
asbestos pasted to the under side of a metal canopy not 
only provides little insulation, but is soon picked off by 
the chicks after the brooder is put into use. One very 
satisfactory method of insulating a metal canopy is to use 
two cones having the same basal diameter but different 
slopes so that when one is fitted over the other the edges 
meet and there is a tapering air space from the edges 
to the points of the cones. This air space is packed with 
a good insulating material of light weight. 


OTHER PERFORMANCE FACTORS 


Curtain. Heavy, unbleached muslin is a very satisfac- 
tory curtain material and is inexpensive; woolly cloth 
catches too much dust and dirt. The curtain should be 
fastened just under the edge of the canopy. Wihen fas- 
tened over the edge it catches a great deal of dirt that 
slides down the inclined metal surface and provides a toe 
hold for growing chicks that fly up on the canopy. 

Brooder Legs. Legs make the brooder more conven- 
jent in fixing a definite minimum height and in postpon- 
ing the necessity for using a rope and pulley for raising 
the hover. If adjustable legs are used on a curtained 
brooder that will permit lowering the curtain to within 
¥%-inch of the floor and raising it 4 inches above the 
floor, rope and pulley regulation can be dispensed with. 
In the case of curtainless brooders, adjustment of the 
legs should allow of lowering the brooder to within 3% 
to 4 inches of the floor and raising it to about 7 inches 
above the floor. 


Thermometer. One of the most irritating parts of 
many electric brooders is the thermometer. In so many 
instances it appears to have been the result of hasty 
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afterthought. First, brooder thermometers are often cheap. 
Second, the top of the glass tube is finished without proj- 
ections, whereas incubator thermometers are sealed at 
the top with a pointed projection at a right angle to the 
glass tube. This projection fits into a hole in the metal 
back containing the scale and so prevents the tube slip- 
ping up and down. In the cheap brooder thermometer 
without this pointed projection, the glass tube soon gets 
loose and slides up and down with handling so that at a 
correct temperature of 90 degrees the thermometer may 
read anywhere from 80 to 100 degrees. Mercury brooder 
thermometers of proper size and scale and also with the 
glass projection have been so difficult to obtain that I have 
been forced to etch the 100 and 90 degree points directly 
on the glass tubes in order to insure obtaining correct 
readings. If the correct heights of the mercury in the 
tube for temperatures of 90 and 100 degrees, as repre- 
sented by the etched marks, line up with those readings on 
the metal scale, a correct reading can be obtained at other 
temperatures. ‘ 

A very convenient way to place the thermometer is 
to suspend it from a hole in the top so that it can be 
easily withdrawn from the outside. This hold should be 
near the outer edge of the top. The most convenient 
style of thermometer mounting we have found to be a 
cylindrical piece of wood with the metal backed ther- 
mometer set into the side of it about 1 inch from the 
bottom. This wooden holder should be long enough to 
bring the thermometer bulb within 3 inches of the floo., 
and the top 2 inches which project above the ‘hole in the 
brooder top should be finished off as a handle. A specially 
made, thin metal disk or washer can be slipped over the 
holder and fastened to the wood where it passes through 
the hole to serve in holding the thermometer in position 
and sealing the hole against undue loss of heat. 


Portability. The factor of portability reduces the 1n- 
vestment and adds convenience. A special building is nor 
required. The brooder can be moved from pen to pen or 
from one building to another. It permits the use for brood- 
ing of spare pens in the laying house or temporarily avail- 
able space in a barn or other farm building. In fact a 
spare room in the farm house is not infrequently used for 
early chicks or as temporary quarters while getting a 
suitable poultry building ready. 

Room Tempé€ratures. The first problems in brooding 
chicks artificially are to keep them warm and comfortable 
and get them to eat and drink. Newly hatched chicks 
must be gradually accustomed to cool temperatures if 
they are to thrive. Oil, gas and coal not only heat the 
brooder but also warm the room, whereas most electric 
brooders exert little influence ou room temperature. Hence, 
winter-hatched chicks that are transferred from the incu- 
bator to an electric brooder in a 
cold room tend to hug the hover 
and not come out and eat; the 
difference in temperature between 
brooder and room is too great In 
curtainless brooders the foot-high 
ring or fence placed around the 
brooder at first to keep the chicks 
close to the brooder, if solid, may 
retard dissipation irto the room 


Ce TT MMMM COCKE LCLL LCCC 


A 1%-ton farm truck weighing 
2989 pounds, with 136-inch wheel- 
base, 4-cylinder, L-head motor, 
anid a body which is quickly 
convertible for use as a stock 


rack, grain box or flat bed 


Ge TTT TTT TTT MULL ne 


Vol. 12, No.5 


of the warm air escaping under the edge of the. canopy 
so that the small feeding and drinking space between 
the brooder and this ring is warmed above room temper. 
ature. In the case of curtained brooders, however, much 
less heat escapes under and through the curtain to affect 
the space just outside it. 

In both curtained and curtainless brooders with attrac. 
tion lights, the water jars and feed troughs can be placed 
inside or partially inside the brooder, provided it is not 
loaded too heavily with chicks. However, if much cold 
weather brooding is to be done with electric brooders, it 
will be found advisable either to use auxiliary heat to 
raise the room temperature above 50 degrees for the first 
week, or provide a reasonably small temporary enclosure 
for the brooder. Then an electric or other small room 
heater can be used to warm this enclosure moderately 
during the day when the chicks are feeding. Such an 
enclosure, for example, is readily made by placing the 
brooder under the droppings board in one corner of a room 
in a laying house and using panels of transparent or 
translucent material to enclose the brooder in a low ceiled 
floor space about 2 to 3 feet larger all around than the 
brooder itself. 


Ceiled rooms will be found more convenient than small- 
er enclosures if much winter brooding is done; and such 
rooms can be much more easily heated than an open 
brooder house with wire partitions. Furthermore, it is 
necessary to heat only the particular ceiled room or rooms 
being used, whereas in an open brooder house with many 
pens, to warm the air of any one pen it would be neces. 
sary to heat the entire house. Ceiled rooms therefore 
permit a more economical use of heat to warm them for 
cold weather brooding, when only a portion of a long 
brooder house is used at a time. 


In the foregoing paragraphs, I have tried to present 
a clear and concise exposition of the factors involved 
in the design, construction and operation of electric brood- 
ers which do not seem to be as well understood and ap- 
preciated by either maker or user as they should be. 
Many of these factors are economic rather than biologic 
and involve cost of rearing rather than vigor of growth. 
The use or non-use of a curtain, for example, represents 
a comparison between a flexible control of ventilation re- 
quiring intelligent operation and a fixed minimum ventila- 
tion that guards the chicks against mistakes of the inex- 
perienced operator but may increase fuel cost. They are 
all concerned, however, with making the electric brooder 
a more dependable, a more convenient, and a more desir- 
able piece of equipment. A brooder is a tool for a very 
definite purpose and its worth depends upon the degree 
of satisfaction it renders to poultry keepers in accomplish- 
ing that purpose. 


M: 


eas fe fae ee) SY ae es eee ee ne. ae ae FASO) ale ae AERO S52, “een Di Drea Oe wey | mere 9 
pa eee. RR Se Rees ee 2 Jee Red beer sdel eee 7 eS eae cae ee gee 38 
ap) (ela eee geen: fe - epee Soe ie Si Ba! kates Bee ee ea ee eee 1 Gee SBE beet eal eae oe eae bese 5 
Poe Se, | 1) So Boner 2 ear ES ee ae ea Se cay ke RR Sh pe te eh he Se or een er) a plied tr eee noe 9 See oe ae . 
5 ape (Se Me Se Ses eee ee pees am Riera as 2 ap ae eed ee Sa eS Se) ee a) 
1 ee A ee ee een or eae ee ee ee ae ee 
hia a i 5 gee ey ane 
J NS ea i ie 
om : 23 
re ! : ; 
see ie : 
Bree ks ceeee : r : 
ee) : : 
are et 3 
i mF | ln 
so Foal eee 
i ah Ao 1 
Py * | 
- ae ; 
Jet oe | 
“ Re i / 
eae ‘ie co 
og me y 
oe ee 
Babs 2/1 "© ag 
are ; 
be qu 
et an 
cc 
AL eae : m¢ 
oo ay ; 
a ‘ th 
sfiaae 
big ’ pr 
ae F ; 
eh : at 
ween Aaa sit 
Be : all 
SERS 
a m 
eae Ts 
sayaa Pye ve 
ens wi 
fae ‘Set 
Sy Seine Vo 
folie Tree I 
i eee ( 
a ; / ar 
ee 
ie '¢ 8s 
Ma ea Se 
ee aes ta 
eae: sete ay 
tes eee 2 . ya. Ww 
Li daa di 
: pI 
pred a 
pala | 
raged? . sc 
hee sae ee 
oe 
La gL a 
eam : of 
ae 
ees cl 
wees 
ek 
Se 
ed ‘a 
Soe es 3 
& +. : 
* 
aay? - | ‘ 
$ + oo ‘ 
eee Ss en ee 
Byer ON ae er : 
> ar Spe Or ee 
a go eo ee — 
baa es, |. ae é ccm 4 
ae ; Ly i a : masse ccias ae a ’ 
« ¥ 5 ™* eS ee ee 
a : an i 4 Pe he 
has Bete : ic ee See MRSS — . 
ve wr . « re —————eEeEereee e : 
a ae = — er. 
eee 3 ‘ ’ pa aie ass eee : 
iti “eee 3 : ee ; - 
i oe: 4 NG ae Ess 
OE ae ps to Ce tie eh peers sot ‘ 
4 evi 4 te me, " oe - 
Yee eet : : ee 3 em ci a — ees ] 
see ate i vs Digan Te a S a ? we, Zo sonia 4 Gg 
= emg iz me °: ae EE EN = on (ae 
“aly Singer » Ge REE ae nn Brgy a 
nt ae A : Ge i ge ee ae Cong! * ~ : 
4 sa le cla git weal Oe” 5S imeem CR ie ee —~ i 
AG ; Mex OO peaweiteey? ee is Smee. OS ek i ee . yee Se ] 
~ r See Be: z Ae ee Ge Se ta eee ce bs 8 i 5 & 5 a 7 
>. pe a tg Sone Clim So. fie. ae Nr) at ee P ' 
ae"). . es a 2 Na Bee BY Le as ee Pete é tc, i. ». Va 7 
Sep 5 ag, 9 > ete hey aes ee ies Ss as fy go a q 
psn : gs he, . meee A, ee a, ‘ ee oO ge oe 7 
Aa a —— tie ns a RA on | 
“See s ge aos —- iit ae lame eee ey ae EI ie ee er 
opt : ae On ee ees fe ie s es ee : 
fs eee YY Za Mann A oe i il ian ae Se ee ce ae 
at y ae ; a Die ee CO 
Be is ae | .. a coal ee Ee 
fae oe Be IEE Tacos Oy ee Se ee ee 
Ce | ee ee 
ke. & c-Si ee cS “ RERUN Fe ee coh ak a IR 
an eee FO aw to ee ac Fer ar i ee : 
ee ‘ eee: aoe ee cvucusnitisie 5 hs stages Stoel an, Fac WS Ee RU an Rt at eel oS i Ags j 
har a2 Or ae arty a OR ne ie : 
we Ye ; : “ae BO ES suet Bag BP” TAS Se a aaa mage SC er Ae MI ne ee a ae eg ’ 
* aaa at ee : é 6 : Sip oS Se a aa : 
a eae oe -_ f 
Fein .. 
, Se see 
ie, pe ee Pee one oe ee ee Pewee eee eS eee = ees Fee ees MERE ar Te ae eT a ai ila ee eS ee 
ae Mee eee eee ee Le i ee is Sacha Saimeec cas weg a ae ae ey ee m2 
af 7 easy BREE See mays) | 1) a aa Oo eel igs Je. By epee fa =: eo oe ie Re ee eon Pa Mctyit et goat .. - F ve DD af. lig ene am “pie ae oe 
Tu eon Re pete rb! a eae Re Seas Ce to ae ae ae Fo ee ae is : Tee 7 i] ae ies i 
ae 2.” 2) cli Cees Gama es ae ee ei AS vee [sale ee ah % J iF i) eos Ga 
Cue eee eR Bose Se Sree o ae pe OP | or eee ee = See S.-i Ra 
OT oo oe ES | ee perme ite ES my _ Ree. ee 
a mee ey ccm 8 an EIR ee ee eee a ace s Ey - ihe ii ae SHE do aaa 
eae am ieee I x on ees pea oye eerie st i s Bee) eee Pe Sn aie re aesear Bares e ec Seis, Oe ied BO daira 
eat) oh ee Ba pe eee ty oats |) RG ai Be ge cla at : a a. aan eee a Bie ccntees 0m wep ae 
Ni ees We Se : SM Sas, "hog a a be i ce E- oe eee a oct y S ot ees ae AR 
fe) 2 Se ae ee ere es Sige : SAS co a tht Te 3 ete nay ote ct ape ies ee ae et 2 
peer. 5. bE ae i eis =a ci a de ae i ae eee ud «AF eS area a ah epeti ee Sgt 
et came See * ol St a er ee i ee ee Ps of sage hi ake Mek Bis : “ hres yO naga uae 3 ey aS ie eee = 
She ee page 1 te ie 2 fei = A Sie ae ga a ie cs pe Cea : See Cher a tye.) bate Py eae Leer 
im. 5 53) nara a | ee es oe eee er a eee an |e, C “ Ae) PR cian Fae oe j eo, re 7 he 


No. 5 


nopy 
ween 
nper- 
much 
iffect 


ttrac- 
laced 
5 not 
cold 
rs, it 
at to 
first 
osure 
room 
ately 
h an 
x the 
room 
nt or 
reiled 
n the 


small- 
such 
open 
it is 
‘ooms 
many 
neces- 
refore 
m for 
long 


resent 
yolved 
brood- 
1d ap- 
id be. 
ologic 
rowth. 
esents 
on re- 
entila- 
» inex- 
>y are 
rooder 
desir- 
1 very 
degree 
n plish- 


May, 1931 AGRICULTURAL ENGINEERING 161 


Economic Factors in Farm Electrification 
By Ben D. Moses’ 


FEW years ago J. B. Davidson’? developed the follow 

ing formula: J = (S-C) Q, in which J is the net in- 

come, S is the unit selling price of the agricultural 
commodity produced, C is the cost of production of the 
agricultural commodity produced per unit, and Q is the 
quantity produced. He used this formula as a basis for 
answering the question “Will electrification make farming 
more profitable?” 


It is a simple formula but complete. It is self-evident 
that the total income is proportional to the difference 
between the selling price and cost and to the quantity 
produced, and this equation serves well to focus the 
attention on fundamental factors affecting the economic 
side of farming. Thus has Professor Davidson reduced 
all of the farmer’s financial troubles to a problem of cold 
mathematics. 

Irrespective of how the farmer feels about the con- 
venience of electric power, he is continually confronted 
with the question “Does it pay?” 

In order to visualize the Davidson equation, a chart 
(Fig. 1) has been prepared in which the selling price (S) 
and cost (C) are laid off vertically from a horizontal axis, 
S upward and C downward. These two axes are equidis- 
tant horizontally from a third vertical termed the “S-C 
axis.” The scale on the S-C axis has been so arranged 
that, if a straight line be drawn through any S and C it 
will cross the S-C axis at a point corresponding to their 
difference. For illustration, the line AB crosses the selling 
price axis at 6, the cost at 4, and the S-C axis at 2. From 
a suitable position radial lines (O) have been drawn and 
scales for quantity and net income have been so arranged 


1Associate professor of agricultural engineering, University 
of California. Mem. A.S.A.E. 

*Professor of agricultural engineering, Iowa State College. 
Charter A.S.A.E. 
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that the net income (J) for any quantity (Q) can be found 
by following the radial line corresponding to S-C to the 
ordinate through the quantity (Q) produced and reading 
its value on the net income axis. If it falls above the Q 
axis a profit is shown, and if below, a loss. 


To illustrate, continuing with the example given above, 
let it be required to find the net income when the selling 
price is 6 and the cost is 4 for a quantity of 800. The 
line AB through 6 on the S axis and 4 on the C axis 
crosses S-C at F, and the radial line through F intersects 
the quantity ordinate through 800 at D, and the horizontal 
through D crosses the net income axis at 1600 which is the 
value sought. 

It is not my purpose that this chart should be used as 
a quick means for solving the equation, but to illustrate 
graphically the effect of changes in S, C and Q upon J. 

In order for the farmer to net a large income for a 
low-priced product, wheat or barley, for example, it is 
necessary for him to produce large quantities. Any slight 
change in cost will make a big difference in J. Sometimes 
it may be possible to raise the price by improving harvest- 
ing, threshing, or cleaning methods, but if the cest in- 
creases proportionally there will be no net gain. If, for 
example, the line AB simply revolves about the point F, 
there is no need of making any changes in S. If, however, 
S ean be raised faster than C, then the intersection F 
on the S-C axis rises, the radial line rises, and there is 
a corresponding increase in J. If S remains the same but 
C lowers, a similar result is obtained. If S is very large 
as in the case of the first cucumbers on the market, of 
walnuts or avocados, small increases in cost to insure high 
quality or early production do not affect the income ap- 
preciably. 

In the drying of walnuts great care in the final state 
of dryness will pay much more than in the case of prunes, 
nuts bringing 20 to 25 cents per pound, prunes 2 to 5 cents 
per pound. If a ton of nuts is overdried one per cent, it 
means a difference in S of from $4.00 to $5.60, while if a 
ton of prunes is overdried one per cent, it means only 
40 to 50 cents. 

This formula shows then that the income of the farmer 
depends upon three factors: selling price, cost, and quan- 
tity. If anyone or any combination of these factors can 
be improved without a corresponding drop in the wthers, 
the profit is increased. Clean, pure milk with a uniform 
cream line brings a better price than does poor quality 
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milk. If, then, a dairyman can equip so as to properly 
milk his cows, sterilize his utensils, cool his milk ana 
deliver it at a low bacteria count, he will increase his SV. 
While doing this he must be mindful of the cost incident 
to the change. If the unit cost does not change, the 
change in J is proportional to the increase in S-C. If, 
however, the unit cost changes an amount equal to the 
increase in S,(S-C) remains the same and the dairyman 
profits nething. If the increase in cost is greater than the 
change in S, then there is a loss, and either the cost must 
be lowered or the quantity increased to prevent a net loss. 
Increasing the herd will increase his quantity, and, if his 
equipment will stand the load, will lower his unit cost. 

If the selling price is high, as is found in some of the 
choice fruits and nuts, or early spring vegetables, small 
changes in cost of production are of little consequence. 
On the other hand, however, if the spread between S and 
C is small, slight changes in cost may have a considerable 
effect on the income. However, if as in the case of certain 
grains and row crops, the quality and cost are difficult to 
change, the quantity may be increased by such practices 
as irrigation, proper planting and cultivation, etc. 

A few factors affecting the S, C and Q quantities, with 
special reference to farm electrification, are cited. 

1. Improvement in Quality: Cleaning and processing 
eggs; drying of nuts; artificial drying of hay; sterilizing 
milk utensils; pasteurizing milk and fruit juices; sweat- 
ing of oranges to develop color; cooling of fruits so as 
to have them placed on the market in the best condition. 

2. Reduction of Cost: Use of the milking machine; 
grinding and mixing feed; operation of irrigation pumps. 

3. Increasing Quantity of Production: The electric 
incubator; milking machines; milk production might be 
increased through the use of ensilage. 


4. Shifting of Time of Sale: Lights in the poultry 
house; cold storage of produce. 


The formula may become quite complex when each of 


the terms is broken down. Many factors are affected by 
S, C and Q, some of which are interlinked such that, 
when S is changed, either or both C and Q may be changed, 


and vice versa. Since S, C and Q are affected by so many 
factors, many of which are interlinked, the formula may 


become quite complex. 


A discussion of economic factors would hardly be com- 
plete without mentioning overhead, depreciation and opera- 
tion expenses, all of which it is known must be held to a 
minimum. But how to accomplish this is not always so 
easily determined. Load factor, however, is one item that 
should be stressed since it affects all three. A large 
machine, for example, costs more to buy and install, may 
cost more to operate, and works for a shorter period of 
time than does a small one to do the same work; and the 
load factor is lower. A low load factor affects the power 
company as well as the farmer; a high load factor with 
steady power consumption is much more desirable. 
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The load factor of such dairy equipment as the milk. 
ing machine, sterilizer and milk cooler is better than 
that of the irrigation pump, which, in turn, outranks the 
silo filler, the dehydrator, and so on. Combinations al- 
ways tend to improve the load factor, and will do so if 
the loads come on at different periods of time. With this 
in mind, it can be seen that frequently a 5-hp motor operat- 
ing 1000 hours a year might be a better investment than 
a 10-hp motor operating 500 hours per year. Both would 
do the same amount of work. but both the service charge 
and overhead are higher with the larger motor. However, 
if 500 hours is the maximum time permissible for doing 
the job, then the larger motor would be the sensibie in- 
vestment. Such loads as dehydraters are extremely sea- 
sonal, and due to the short time during which the fruit 
can be dried, the load factor is low and the capital invest- 
ment high. Undesirable load factors can often be helped 
by the use of double-throw switches, permitting the serv- 
ing, for example, of a dehydrater and an irrigation pump 
by the same transformer. ‘This method is also used for 
taking care of electric water heaters and ranges. 

The load factor of such equipment as brooders and 
incubators connected up in small units all controlled by 
independent thermostats is better than is found on a 
single piece of equipment of the same connected load but 
controlled with a single thermostat. 

Equipment that is used daily presents a good season- 
al load, particularly if it is rather continuous and comes 
at off peak. The annual characteristics of a dairy farm 
are given in Fig. 2, and it can be seen that each operation 
follows a rather uniformly horizontal line. That for a 
portable motor, on the other hand, as shown in Fig. 3, is 
decidedly peaky in its characteristics. With the increase 
in the number of such installations, the loads dovetail 
with each other in such a manner as to iron out the peaks. 

The influence of the agricultural pumping load on the 
California kilowatt-hours for 1924 is shown in Fig. 4. Be- 
fore the agricultural load was developed and when light- 
ing was a big part of the power company’s business, the 
peak occurred in the winter time. One company developed 
the pump business to such an extent as to completely 
change this characteristic from a winter to a summer 
peak; now it is working on water heaters, ranges, and 
space heaters to fill up the winter valley. 

It should be the farmer’s business to assist in this 
uniform load development. His saving is reflected not 
only in reduced overhead, but in better rates, and rates 
depend upon the general uniformity of the overall load. 

Both the farmer and the power company are also inter- 
ested in the development of a proper basic load. Most of 
the early extensions followed in the wake of the electric 
light. A town or city became electrically lighted, then 
followed motors and socket appliances. In California, irri- 
gation has become the basic load in the orchard and vine- 
yard and in row crop areas. The development of a basic 
load will tend to speed the extensions of electric power 
lines into rural areas. 
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Effect of Mechanical Equipment on Labor 


in Dairy Production 
By Hobart Beresford’ 


STUDY of the labor distribution in the dairy unit of 
the Caldwell substation of the Idaho agricultural ex- 
periment station was made to precede and follow 

the installation of electrically operated equipment in the 
dairy as a part of the cooperative project carried on by 
the statiun and the Idaho Committee on the Relation of 
Electricity to Agriculture. The methods and hand labor 
required for the dairy production were studied for a 
period of eight months and later compared with a similar 
period of operation when the mechanical equipment had 
been placed in service. The time and work records were 
kept by the dairy unit operator, Thomas Maberly, then in 
charge of the dairy production work at the Caldwell sub- 
station farm. 

The milking equipment included a double-cylinder, belt- 
driven, motor-operated suction pump; a two-row pipe line 
installation; and two single-unit milkers. All of the elec- 
trical equipment was served by separately metered cir- 
cuits in order that the kilowatt-hour consumption for each 
individual piece of apparatus might be noted. 


Records were kept to show the time required for milk- 
ing, separating, washing, sterilizing and other work inci- 
dental to the operation of a dairy. 

A study was made of the relation between the thousands 
of pounds of milk produced per month, number of cows 
milked per month, milking time per cow and milking time 
per thousand pounds of milk, for hand milking. The num- 
ber of cows milked per month for the 8-month period 
of hand milking varied little, always being within a 
range of one above or below the grand average figure 
of 16.9. Milking time per cow therefore varied almost 
directly with the total milk production per month; as 
well as with total milk production per cow. It varied 
between about 17.5 to 20.2 minutes per cow, the average 
being 18.9 minutes. Total milk production per month 
averaged 12,700 pounds. Man-hour consumption for all 
operations per thousand pounds of milk was fairly uni- 
form, averaging 12 hours. 10 minutes, but was more than 
14 hours for September and October, possibly due to flies. 
The November figure was only slightly above the average, 
and for the remaining months, to and including April, it 
was consistently between 11 and 12 hours. 

During the 8-month period of machine milking, June to 
January, inclusive, the average number of cows milked 
per month varied from about 19.6 down to 13.5, the grand 
average being 17.07. Total milk production per month 
dropped in a similar but sharper manner from a high point 
above 21,000 pounds in June to 7,200 pounds in November, 
indicating a substantial change in milk production per cow 
as well as in the number of cows milked. Milking time per 
cow varied with production per cow, but to a lesser extent 
than in the case of hand milking. 

Man-hour consumption per thousand pounds of milk 
increased considerably as the milk production decreased, 
a considerable part of the time being spent in operations 
which must be performed regardless of the amount of 
milk produced. The average milk production per month 
for the two periods being almost the same, the machine 
milking required on the average only 7 hours and 26 min- 
utes per 1,000 pounds, whereas for hand milking the aver- 
age was 12 hours and 10 minutes. Even during the Novem- 
ber period of low production the man-hours per 1,000 
‘Research paper No. 69, Idaho Agricultural Experiment Sta- 


tion. Released with the approval of the director for first publi- 
cation in AGRICULTURAL ENGINEERING, : 


*Head of the department of agricultural engineering, Univer- 
sity of Idaho, and project director, Idaho Committee on the 
Relation of Electricity to Agriculture. Mem. A.S.A.E. 


pounds of milk were under the best time shuwn for the 
hand-milking period. 

Consumption of electricity for the milking machine 
alone averaged 6.47 kwh per thousand pounds of milk. 
The pipe line installation used showed increasing current 
consumption per thousand pounds as the total milk pro- 
duction decreased, corresponding closely to the changes 
in the man-hour requirements. Other types of milkers 
might show different characteristics in this respect. The 
kilowatt-hours per cow per month increased only gradual- 
ly and at an almost uniform rate from June to January. 
This suggests that for this type of installation the current 
consumption per cow may depend more on operating con- 
ditions than on the productivity of the animal. 

The popular opinion was that the use of the milking ma- 
chine would increase the time required to care for the 
equipment. On the basis of time required per cow, this did 
not result in the expected increase but in a decrease from 
5.37 to 5.31 minutes, a total of 0.06 minute per cow per 
day. This unexpected result arose from the relation between 
the number of cows handled, the milk production secured 
under the two methods and the effect of the labor-saving 
equipment used in the washing and steriliziag operations. 
The above explanatiou accounts for no additional time be- 
ing added to the minutes required per cow per day be- 
cause of caring for the machine equipment, leaving milk- 
ing operation (which required 10.1 minutes per cow against 
18.9 minutes per cow by hand milking) to effect a saving 
of 8.8 minutes per cow per day, or 53.5 man-hours of labor 
per cow per year. 

The time required for separating, cleaning, sterilizing and 
other work on the basis of pounds of milk produced shows 
an increase from 3 hours and 35 minutes to 5 hours and 23 
minutes, or 1 hour and 48 minutes per 1,000 pounds of 
milk, and when added to the average time saved by ma- 
chine milking gives 3 hours and 54 minutes for every 1,000 
pounds of milk produced by the machine method. The 
increase in time of caring for the equipment is charged to 
sterilizing, the time being increased from 1 hour and 4 
minutes to 3 hours and 2 minutes, thus accounting for 10 
minutes more than the total time of 1 hour and 48 minutes 
added to the man-hours required for the machine opera- 
tion. The sterilizing operation was automatic and did 
not require an attendant during the sterilizing period 
for which the time is recorded. In view of this fact the 
consideration of the time actually saved the dairy opera- 
tion does not show the increased time for caring for the 
milking machine equipment. On this basis the actual 
saving in man-hours effected by the milking machine 
and other electrically operated equipment amounts to 4 
hours and 42 minutes per 1,000 pounds of milk. 

The average consumption per month totaled 364 kilo- 


watt-hours on the equipment responsible for the saving 
in time and labor. 


oO 
ee 


Connected load Kilowatt-hours 


kilowatts per month 
Milking machine 1.00 vis) 
Dairy sterilizer 5.00 253 
Dairy unit lights 0.7 31 
Separator 0.25 5 
Total 


6.95 364 


On the basis of 3 cents per kilowatt hour for the elec- 
trical energy the cost is 36 cents per day. Advantages 
of the use of electrical energy are not limited to the sav- 
ing in time and labor. The workman has ceased to be 


the source of power required for the various jobs, and 
finds that the direction of energy is much pleasanter than 
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‘being the producer of power. More efficient operation of 
the cream separator due to the uniform speed of the elec- 
tric motor is another point in its favor. The hot water and 
steam sterilization obtained from the electric sterilizer 
makes the care of the cans and milking machine equipment 
less difficult. This was clearly shown by the fact that less 
time was required for taking care of the milking machine 
equipment than was required for the hand method equip- 
ment. 

This study shows that the labor production costs vary 
with the number of cows milked, and the production se- 
cured per cow indicates that, where one man is operating 
the unit by hand methods, producing 1,000 pounds of milk 
from 18 cows for 11.5 hours of labor, he might just as well 
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handle 25 to 30 cows by machine methods and lower his 
labor requirement to 4 or 5 man-hours per 1,000 pounds of 
milk produced. 

The economic advantage of machine methods in dairy 
production is not shown alone by the wage value of the 
operator’s labor, but by the labor distribution which the 
use of mechanical methods allow. The production of dairy 
products is largely dependent upon farmers who find it 
necessary to operate their farms and care for the dairy 
herd with the same labor. Mechanical equipment and 
methods have done much to meet this labor situation by 
permitting the farm work and the care of the dairy herd 
to be done by the same men. 


Test for Impurities in Sand for Concrete’ 


N MAKING concrete, consideration must be given a num- 
ber of factors if the finished product is to give satis- 
factory service. Cleanness of the sand is one very 

important item too often overlooked. This is particularly 
true in making concrete on the farm where the sand used 
is taken from a shallow, local pit, with no attempt at 
washing, and in which there may be roots and top soil. 


A sand in which is evident much dirt, shale, or foreign 
material of any kind is undesirable for concrete, although 
small quantities of finely divided silt and clay may, or 
may not, seriously affect its concrete-making qualities, 
depending upon the presence of other and more objection- 
able impurities. 

Impurities in a sand that are sure to cause trouble are 
those of organic origin, either vegetable or animal matter, 
and may occur in sand that looks clean. Impurities of 
this nature prevent the proper setting of cement with the 
result that the concrete hardens very slowly. In extreme 
cases it does not harden, or even though it does harden 
reasonably well, the concrete may never attain full 
strength, and the surface may scale and wear poorly in a 
floor or walk. The blame for such difficulties is often 
wrongfully placed on the cement, the workmen, or the 
weather when it may have been entirely caused by im- 
purities in the sand. Trouble of this nature is easily 
prevented by properly testing the sand before mixing 
the concrete. 

A very simple test for organic impurities in sand may 
be made by anyone, at practically no cost, using materials 
and equipment found in most every kitchen or, in any 
event, purchased at small expense. It is believed that 
the test is sufficiently reliable for ordinary practical pur- 
poses on the farm, although it is somewhat less refined 
than the Abrams-Harder sodium hydroxide field test?. 


The only equipment necessary is two one-pint fruit 
jars with cover and rubber for one, (It is better to select 
jars of clear glass rather than of greenish or bluish cast.) 
and one teaspoon. The materials required are as follows: 

1. One can of household lye such as Indian Head, 
King Pin, Lewis, Red Devil, Rex, Serv-us, or any other 
brand consisting, according to the label, of at least 94 
per cent sodium hydroxide. It is desirable that the lye 
used be from a freshly opened can, although this is not 
absolutely necessary. 

2. One-half pint of clean water, preferably some of 
the same water as will be used in mixing the concrete. 

3. One-half pint of the dry sand to be tested. One-half 
pint of water or sand will fill a pint Mason fruit jar to 
a depth of two inches. 

Measure out one heaping teaspoonful of lye and stir 


1From University of Minnesota Agricultural Extension Cir- 
cular 34, by Dalton G. Miller, (Mem. A.S.A.E.) senior drainage 
engineer, U. S. Department of Agriculture, and Philip W. Man- 
son (Junior A.S.A.E.), division of agricultural engineering, Uni- 
versity of Minnesota. 

*Abrams-Harder Field Test for Organic Impurities in Sand, 
eae American Society for Testing Materials, Vol. XIX, 


it into the half pint of water. The lye will thoroughly 
dissolve after stirring for one or two minutes. Pour the 
half pint of sand into the jar containing the water and 
lye, put on the fruit jar rubber and cap, and shake the 
sand and water vigorously for one or two minutes. Set 
aside to settle. Twenty-four hours later examine, in a 
good light, the color of the water standing over the 
sand. If the water is clear, as it will be if the sand is 
entirely free of organic impurities, or if discolored no 
darker than apple cider vinegar, the sand is suitable for 
concrete. If the color is as dark as, or darker than, coffee 
as ordinarily made, the sand is unsuitable for concrete 
unless washed until the color is satisfactorily improved 
as indicated by repeating the test. 

In judging the color, it is well to keep in mind that liquid, 
such as vinegar or coffee, viewed through the clear glass 
of a fruit jar, will appear several shades lighter than as 
ordinarily viewed. If any doubt exists as to the color 
of the water standing over the sand as tested, it will be 
advisable to get two more fruit jars of clear glass and 
put vinegar in one and coffee in the other to use for color 
comparisons. Use reasonable care in measuring all quan- 
tities, as variations of measurements differing greatly 
from those recommended might appreciably change the 
results of the color test. 


If sand from a local pit requires washing, and a cor- 
siderable quantity is to be used, it will be cheaper in 
practically all settled communities, and much more satis- 
factory to buy well-graded washed sand from a nearby 
commercial concern. This is especially true if the local 
supply is not well graded for concrete. 


If, however, it is desired to use the sand available, 
and a power-driven concrete mixer is to be used on the 
job, the mixer may first be used to wash the sand. To 
do so, a quantity of sand should be placed in the mixer, 
an abundance of clean water added, the mixer run for a 
few revolutions, and the dirty water turned off. Ordinar- 
ily one washing will suffice, but the operation may be re- 
peated as often as necessary. Sand so washed may then 
be dumped onto a stock pile to be used as requirea. 


Washing sand for small quantities of hand-mixed 
concrete may be accomplished by liberally applying watr: 
at the upper end of an inclined platform of rough lu~ber 
on which the sand is spread in a thin layer. Such a 
platform may be 8 or 10 feet long with side and bottom 
boards 6 or 8 inches high, and with the upper end elevated 
2 or 3 feet. This method is laborious and, except under 
special conditions, is suitable only for very small jobs. 

Sand can not be washed satisfactorily by pouring water 
on it as it lies in a pile urless it is a small pile on a 
platform from which the water can drain freely. Other- 
wise objectionable matter will only be transferred from 
one part of the pile to another. Washing sand in this 
manner rarely accomplishes the desired results. 

Regardless of the method used, washing must continue 
until the sand passes the color test, for satisfactory, dur- 
able concrete can not be made unless the sand is clean. 
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Preliminary Trials of a New Type of Mower 


By Roy Bainer' 


IDESPREAD interest in the use of a new power mower 
and crusher, as a means of accelerating the drying 
of alfalfa hay, has prompted this preliminary report 

on the use of this equipment at the California agricultural 
experiment station, at University Farm, Davis. The data 
herein given are based on limited trials and for this rea- 
son no conclusive statements can be made regarding the 
future of such equipment. The machine was designed and 
constructed by Mr. E. B. Cushman in cooperation with the 
Food Machinery Corporation of San Jose, California. 

The original machine, which was tested by the agrt- 
cultural experiment station of the University of California, 
was a self-propelled unit. Power for moving the machine, 
as well as driving the cutting and crushing mechanism, 
was furnished through a transmission and power take-off 
on a regular Ford Model A industrial unit. Three speeds 
ahead and one reverse were available, so that the rela- 
tion between forward travel and the cutting mechanism 
could be varied for different stands of hay. 

The machine had a platform, cutter box, reel and draper 
very similar to those found on the ordinary grain binder. 
Brushes fastened to every other reel slat kept the cutter 


1Assistant agricultural engineer, California Agricultural Ex- 
periment Station. Mem. A.S.A.E. 
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box clean for all lengths of hay. At the end of the plat- 
form and slight!y elevated two rubber-covered steel rollers 
10 inches in diameter were mounted with axes parallel 
to the platform rollers. The lower roller was held rigidly 
in place while the upper roller floated under tension pro- 
vided by two 2,000-pound springs; one at each end of the 
roller. Two revolving brushes or doffers tended to keep 
the rolls free of any crushed hay that might have a tenden- 
cy to stick and carry back. A set of eight steel fingers 
held by a cross piece, which was parallel with the rollers, 
aided in spreading the hay out as it left the rolls. 

All of the hay cut by the sickle fell on the draper and 
was carried to the rolls. The rolls provided by the spring 
tensions crushed the stems, thus exposing the internal 
moisture to more rapid removal by evaporation from 
natural causes. 

Two tests were made; the first on June 4, 1930, under 
ideal haying conditions; the second on September 15, under 
less favorable conditions. Hay was cut from the same field 
with the Cushman mower and with an ordinary horse- 
drawn mower. The hay cut by the latter machine served 
as a basis for comparison. The June and September tests 
will hereafter be designated as Runs No. 1 and No. 2, 
respectively. 

The samples were all taken in the field in triplicate 
from hay cut by both machines at the time of cutting and 
at hourly intervals thereafter. The moisture content of 
these samples was determined and the rate of loss of mois- 
ture was calculated. The moisture determinations were 
made by the agronomy division of the California station. 

In addition, samples in triplicate of the fresh-cut ma- 
terial were placed on small frames and in as nearly the 
same position as possible as it was left in the swath by 
the machines. These frames were weighed at 15-minute 
intervals as long as the hay was in the swath. At the 
time the hay was raked into windrows the samples on the 
trays were placed in bags for the determination of total 
moisture. 

At the time the hay was raked into windrows with a 
side-delivery rake, duplicate samples of the windrow were 
placed on trays with as little disturbance as possible. The 
trays were weighed at intervals, and the loss in weight 
determined. When the hay was cocked, the windrows on 
the trays were replaced by cocks and the weighing to 
determine the loss continued. By using the trays a close 
check was made of the field sampling. 
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The curves show the moisture content in hay at hourly intervals after cutting with an ordinary horse-drawn mower and with the 
Cushman power mower and crusher. Curvesof Run No. 1 shown at left, and of Run No. 2 at the right. The broken lines in the 
curves indicate periods at which no samples were taken. (Above) A closeup view of the rollers on the Cushman mower and crusher 
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(Left) The original Cushman mower and crusher was a self-propelled machine. 


(Right) In the new type Cushman machine the 


whole unit is mounted on a Farmall tractor 


The hay cut in Run No. 1 was mowed at 10:00 a.m. 
After five hours in the swath the cut and crushed hay was 
windrowed. Its moisture content at this time was 34 per 
cent, while the hay cut with regular mower equipment was 
not windrowed until 23 hours after cutting. The moisture 
content in this case was 38 per cent. Ten hours after 
cutting the crushed hay contained only 23 per cent mois- 
ture while the regular cut hay contained 46 per cent. 
Twenty-three hours were required for the crushed hay to 
reach 15 per cent moisture, while 49 hours were required 
for the mower-cut hay to reach the same moisture content. 

In the curve showing the results from Run No. 1, an 
extremely high increase in moisture is shown the first 
night as compared to hay cut in Run No. 2. At no other 
time did this occur during the tests. The check samples 
on the trays did not show this increase. An error in 
sampling may have occurred at this particular time. 

The interesting thing in regard to Run No. 2, even 
though it was conducted at a time when conditions were 
not so suitable for hay making, was that the hay cut by 


the mower and crusher machine dried down to 15 per cent 
moisture in approximately the same number of hours as 
did the hay cut in the June run, while the hay cut by the 
regular mower equipment contained 50 per cent moisture 
at the end of the third day. 

A satisfactory determination of shattering losses was 
not made in these initial runs. Such determinations will 
be undertaken in future studies to be conducted the com- 
ing season. 

A new type of machine has since been developed by 
Mr. Cushman in which the whole unit is mounted on a 
general-purpose type of tractor. The power for driving 
the cutting and crushing mechanism is furnished through 
a roller-chain drive from a sprocket on the belt pulley shaft. 
This machine has no reel; the hay simply falls on an ele- 
vating draper which carries it back to the crushing rolls. 
The rolls extend the full width of the cutter bar, so that 
the hay is deposited on the ground from which it is cut. 
This eliminates a trouble experienced in the first machine 
of getting the hay spread out evenly for drying. 


A Study of Human Relations 


OR many years human knowledge has been rapidly 
expanded by thousands of specialists who have devoted 
their time and intellects to research and study. What- 

ever other use this vast accumulation of knowledge may 
have, its chief value lies in the possibility of improving 
the welfare and culture of man and of increasing his hap- 
piness and understanding. The physical sciences contri- 
bute to the material comforts and extend man’s power and 
control over his physical environment. The biological and 
medical sciences serve his health. The political and social 
sciences assist him in his contacts with his fellow-men 
and his understanding of them. Had one individual all 
of this knowledge and the ability to put it to practical 
use, he would be a superman. Were every man so endowed, 
the millenium would indeed be attained. 


The rich potentialities that lie in the judicious use of 
the entire sum of human knowledge can best be realized 
by agencies fitted to integrate its numerous specialties. 
Without such integration the zeal of the specialist is fre- 
quently misapplied and his knowledge frequently put to 
no use. A course of action which seems to be sound to 
an economist or an engineer may be fraught with seri- 
ous social consequences, or involve a violation of biologi- 
cal law. The invention of machinery and of mechanical 
power precipitated an industrial revolution whose prob- 
lems are still unsolved. Rapid, safe and economical trans- 
portation and communication have resulted in political 


and ethnological disturbances. While the difficulties of the 
past would not have been entirely avoided by intelligent 
foresight and preplanning, a concerted study of them from 
all points of view is more likely to accelerate their elimina- 
tion than is a happy-go-lucky faculty for muddling through. 

It was an appreciation of the value of a well-rounded 
and competently informed attack on the problems of mod- 
ern life that prompted the formation of the Institute of 
Human Relations at Yale University. Although at first 
emphasis seemed to be placed on medical, biological, psy- 
chological, psychiatric, and legal aspects of the problem, 
it was soon realized that an important phase of the ven- 
ture lay in the industrial field, and the engineers must be 
included in the groups of specialists. An announcement 
in the A.S.M.E. News for February 7, 1931, now tells of 
the appointment of the advisory committee of the A.S.M.E. 
to work in cooperation with the Institute. 

We have frequently called attention in these columns 
to the extra-technological obligations of the engineer. In 
its cooperative endeavor with the Institute of Human 
Relations the engineering profession has recognized these 
obligations and has shown its willingness to contribute its 
special knowledge to well-organized and intelligently ad- 
ministered attempts to solve some of the problems that 
vex our civilization. Great social benefits will result from 
this cooperation of engineers with the other learned pro- 
fessions. — Editorial, “Mechanical Engineering,” Vol. 53, 
No. 4 (April, 1931). 
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Problems of Financing Land Reclamation’ 
By Willard D. Ellis’ 


T IS not intended in this paper to discuss land reclama- 

tion in its broadest sense, which would include the 

bringing into use all types of unused land, but rather as 
referring to the reclamation of arid lands through irriga- 
tion and the reclamation of wet lands through drainage. 


Too frequently, when we hear the word “reclamation,” 
we think only of federal reclamation projects. They cover 
a very small percentage of the lands reclaimed through 
irrigation and drainage. If we know of an irrigation district 
or drainage district which has defaulted in payment of in- 
terest or principal on its bonded indebtedness, we are some- 
times apt to think that all reclamation projects are failures. 

As a matter of fact, a great portion of the land re- 
claimed through irrigation and drainage has been re- 
claimed through private financing, without federal aid, 
or through district organizations under state law. A com- 
parison of financial costs and results of earlier reclama- 
tion by owners of land as compared to financial costs and 
results of later reclamation through irrigation and drain- 
age district organization cannot fairly be made. Early 
reclamation was usually brought about on land previously 
settled and cultivated, so far as drainage was concerned, 
and on small units easily irrigated, at reasonable cost. 
Such reclamation was usually financed locally, through 
personal or bank loans. Some of the cost of such reclama- 
tion is no doubt now a part of the mortgages against such 
lands. The more difficult and larger reclamation projects 
were left for districts organized under state law or for 
the federal bureau of reclamation. 


Generally speaking, if we judge federal reclamation proj- 
ects strictly from the point of view of whether they are 
self-supporting, that is, as to whether the lands will repay 
the construction and operation and maintenance charges, 
even without interest, we cannot pronounce all of them 
financial successes. 

Federal reclamation has been and should be considered 
as an experiment. From a broad public policy point of 
view, the experiment has been and is now worth while. 
Had the federal reclamation service been free from political 
influence in selecting projects and in dealing with settlers, 
results financially might have been more satisfactory. 


Irrigation and drainage districts organized under state 
law have, in some instances, been promoted and advanced 
during boom periods when costs were high. Assuming 
that costs are reasonable and soil and water satisfactory, 
a project’s chances for success depend very largely upon 
the type of settlers and the rapidity with which the land 
is made to produce. Since a settler on a project must 
have capital or credit at reasonable cost, in order to 
bring his land into production, the importance of select- 
ing settlers is apparent. 

Federal reclamation has been subsidized by the federal 
government to the extent that construction charges are 
made payable without interest. There has been a further 
subsidy on some projects where the government has writ- 
ten off substantial amounts. Further write-offs on some 
Projects are apparent. These write-offs, however, are in 
the main simply the correction of mistakes made through 
including land within projects that never should have 
been included or through mistakes made in estimates of 
costs of irrigation works. 

imvestors have unknowingly and unwillingly subsidized 
some irrigation and drainage districts organized under 
state laws. 

‘Paper presented at a joint meeting of the Land Reclamation 
Division and the Pacific Coast Section of the American Society 
> cieanine Engineers, at San Francisco, Calif., January 


*President, Federal Land Bank, Berkeley, Calif. 


Irrigation and drainage district obligations are more 
or less speculative. This is particularly true of the obliga- 
tions of districts which have a large percentage of unde- 
veloped land within their boundaries. There are, on the 
other hand, districts whose obligations may be considered 
sound investments, but the cost of money to some dis- 
tricts, based upon interest rate and the price at which 
their bonds sold, indicates that purchasers believe the 
projects are more or less speculative. A purchaser of an 
irrigation district bond of a district sparsely settled is 
depending for ultimate payment upon a number of things 
working out according to estimates previously made. He 
is depending upon the estimates of the costs of construc- 
tion and the estimates of operation and maintenance 
charges proving accurate in practice. He depends upon 
the appraised value of the land and water proving correct. 
He is depending upon the district being settled rapidly 
and permanently. He is depending upon the district beine. 
well managed. He is depending upon the ability and 
integrity of the settlers. He is depending to a certain 
extent upon the work of state authorities who have inves- 
tigated the project and approved the issuance of bonds. 

In spite of all the care that has been used in passing 
upon districts (and some states in recent years have been 
very careful, while some have not), there are at present 
a number of irrigation and drainage districts in default. 
Good districts suffer with the bad. Irrigation and drain- 
age district securities lose favor. Sound districts have 
bonds maturing that should be refunded. The sale of 
refunding bonds of good districts is made difficult because 
of the reputation created by defaulting districts. 

There is a need of educating bankers and investors 
to the idea that some discrimination is necessary with 
regard to selecting irrigation and drainage district bonds 
and a realization that all such securities are not all good 
nor all bad. In some instances sound districts should be 
able, even under present conditions, to refund their bonds 
now maturing by selling new bonds within their state. 
Districts that have too great a burden, which has been 
demonstrated to be too great after an honest effort has 
been made to succeed, should make such arrangements 
as they can with creditors and make a new start finan- 
cially. 

It would seem that when it has been determined that 
a district should make a settlement with creditors, ar- 
rangements should be made whereby individual tracts of 
land, upon payment of a fair share of the district debt, 
should be released from the blanket lien of the district. 
It is folly to tax good lands to death in order to make up 
for the lack of earning capacity of poor lands. 

If interest rates generally remain low for a long period 
of time, it might be possible to refund the bonds of some 
districts at a lower rate and have a longer term, with 
greater assurance to the investor of ultimate payment 
than exists when interest rates are higher and maturities 
shorter. 

Flexibility in sinking fund provisions which would per- 
mit, if not require, that larger assessments for sinking 
fund purposes be made during profitable years is worth 
considering. It is a good time to pay, or provide for pay- 
ment, when the money is in hand. If districts were per- 
mitted to buy their own bonds, at or below par when op- 
portunity offered, some financial savings could be effected. 

Irrigation districts, as well as drainage districts, are 
not only called upon to pay interest and principal upon 
the bonded debt against the districts, but the lands within 
the districts contribute their share of state and county 
taxes, school taxes and taxes for other improvements, in- 
cluding, in some instances, roads and highways. It has 
always seemed to me that since the benefits of reclama- 
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tion extend beyond the boundaries of the district, there 
should be a wider spread of the cost of the district over 
the community benefited. It might be advisable in some 
states for the state to set up a revolving fund for the 
purpose of assisting solvent districts over the hump of 
peak charges due to difficulties in refunding maturing 
bonds. Such advances could be amortized in such a way 
that the annual charges would not be greater than the 
settlers could pay. 

New reclamation projects will be difficult to finance 
until the present situation is clarified. There seems to be 
very little need for new projects under present conditions 
and little justification for them until the lag in land settle- 
ment on projects already in existence is materially short- 
ened. Of course there may be settled irrigated areas that 
need an additional water supply or that need drainage 
that might justify a new district, but such districts should, 
in the interest of all concerned, be thoroughly investi- 
gated, particularly as regards their economic feasibility, 
before incurring additional debts. 

It might be worth while for some of the irrigation 
district associations to consider the advisability of setting. 
up a central irrigation or drainage district financial agency. 
A small assessment per acre could go into the financing 
agency and be used in assisting solvent districts in level- 
ing peak charges due to maturing bonds that are not 
easily refunded during periods of financial depression, 
such loans to be made on an amortized basis so that the 
funds would be kept revolving and the districts receiv- 
ing advances be assisted through a difficult period. 

There is a movement on foot to obtain federal relief 
for irrigation and drainage districts. Senate Bill No. 4123 
and H. R. 11718, which appear to be identical, have re- 
ceived favorable consideration. The bills originally pro- 
vided for relief only for drainage districts and that loans 
to drainage districts by the government should not bear 
interest and might run for as long as forty years. As the 
bill passed the Senate, December 20 last, it provided for 
an appropriation of 95 million dollars, of which not more 
than 19 million dollars will be available annually, for the 
purpose of purchasing bonds or other securities of irriga- 
tion and drainage districts and levee districts, giving these 
districts thereby an opportunity to fund their indebtedness, 
over a period of not to exceed forty years, with the federal 
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government. It provides for appraisal of the projects by 
the Secretary of the Interior and also gives him authority 
to compromise with the security holders and further to 
lend a portion of the outstanding indebtedness, defining 
how the repayment is to be made. Interest is to be 
charged at the rate of 3 per cent per annum, although 
for the first five years this is discretionary with the 
Secretary. 

On the basis of precedent established through the use 
of gévernment funds on federal reclamation projects and 
on so-called “pork barrel” appropriations for rivers and 
harbors development and flood control, such legislation 
might be justified. But if a plan were provided whereby 
districts could receive temporary loans in order that they 
might work out their own salvation without federal aid, 
results in the end might be more satisfactory to the coun- 
try as a whole. 

Anyone familiar with what has happened on many of 
the federal reclamation projects must know that the self- 
reliance and morale of many settlers have been broken 
down, if not shattered, by the continued requests for fed- 
eral relief. 

It appears that only about fifteen to not more than 
twenty-five per cent of all drainage districts in the United 
States responded to a questionnaire sent out by the drain- 
age districts association, seeking relief. How many irriga- 
tion districts joined in asking that irrigation districts be 
included in the bill is not known. It is known that repre- 
sentatives of individuals holding bonds of drainage dis- 
tricts have been active in pushing this legislation. 

If the bill passes it will be interesting to observe how 
far 19 million dollars per annum will go when there is 
something over 600 million dollars of outstanding drainage 
and irrigation district bonds. Just how far the Secretary 
of the Interior may go in helping insolvent districts has 
not as yet been indicated. 

Losses of investors in irrigation district bonds can sure- 
ly be determined more readily and accurately than losses 
of investors in other bonds and securities. Perhaps if we 
had as dependable information of losses of investors in 
other types of securities, including mortgages upon lands 
not in any irrigation or drainage district, we might not, 
at times, be too critical in discussing losses through in- 
vestment in irrigation and drainage securities. 


Coal 


CIENCE is just beginning to reveal coal as destined to 
become the foundation for vast industrial chemical 
operations. Its first use was as fuel. Of the 600,000,000 

tons produced yearly in the United States, five-sixths is 
still used raw. 


Far from being a simple substance, coal is a complex 
mixture of chemical compounds, largely hydrocarbons, to- 
gether with such impurities as ash, moisture, and sulphur. 
Very little carbon as such exists in coal. This complex 
nature makes it easier to understand the transformations 
that occur when coal is distilled in coke ovens, such dis- 
tillation being historically the second important step in 
the utilization of coal. 


When distilled, coal yields. coke, an essential raw ma- 
terial in flast furnace operations and in production of 
water-gas; coal gas or coke oven gas, valuable as a fuel 
and as a source of hydrogen for the synthesis of ammonia; 
ammonia, recovered as a water solution or combined with 
sulphuric acid to form sulphate of ammonia, the second 
most important nitrogenous fertilizer; benzol, raw material 
for various organic syntheses, also a motor fuel of valuable 
anti-knock properties; and coal tars, well known as raw 
material for synthetic organic chemical manufacture. 
About 15 per cent of the U.S.A. coal production is distilled, 
mostly in by-product coke ovens of efficient design. 


There are under development uses for coal certain to 
be of vast importance to civilization, since they will assure 
indefinitely certain essential commodities, the chief being 


gasoline. and lubricating oils, heretofore obtained solely 


from petroleum. Coal is destined to be the most impor- - 


tant raw material ever available to chemical industry. 
Starting with coal, proceeding thence to water-gas (largely 
hydrogen and carbon monoxide), we have a material that 
is the immediate starting point in the synthesis of am- 
monia, of alcohols, and of motor fuels. 

Under suitable conditions of heat and pressure we can 
combine the hydrogen derived from water-gas with coal 
itself thus obtaining synthetic gasoline and other hydro- 
carbon oils comparable in utility with the present products 
from petroleum. 


Little imagination is required to forecast the economic 
and political significance of coal hydrogenation. Countries 
that do not possess adequate supplies of petroleum and 
gas, as for example, Germany will be enabled to become 
self-sufficient in motor fuels and oils. Most important of 
all, however, future generations in all countries need not 
fear that the possible eventual decline of petroleum re- 
sources will cause difficulties and inconvenience. Relative 
to petroleum, coal appears to exist in virtually inexhaus- 
tible quantities widely distributed, and therefore is the 
logical economic basis of all fuel supplies, whether solid, 
liquid, or gaseous. These new and large possibilities for 
the utilization of coal have come about with comparative 
suddenness and are attributable directly and entirely to 
the vision and genius of the research chemist. 


Research Narratives, Vol. 11, No. 4 (April 15, 1931). 
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Results of a Garden Tractor Survey 
By Gerald J. Stout’ 


URVEYS have been conducted among the owners of 
. garden tractors and reported by other agricultural 
experiment stations. The results, however, are not 
entirely representative of conditions in Pennsylvania, for 
several reasons. Gardening in this state consists, to a 
large extent, of small acreages of vegetables grown in 
connection with general farm crops. In addition there is 
a large amount of home gardening. Market gardening 
is highly developed only in the neighborhood of the larg- 
est cities. The type of gardening is not the only respect 
in which Pennsylvania differs from the other states in 
which tractor studies have been made. Much of the land 
devoted to vegetable growing in the state is rolling or 
hilly, and the use of a garden tractor, therefore, is more 
difficult. The soil type ranges all the way from a fine 
sandy loam to gravelly and stony soils and heavy clays. 
Soils of all these types are used for the production of 
truck crops. For these reasons it was thought that a 
survey among the garden tractor owners might reveal 
some of the advantages and limitations of the various 
machines, as well as their adaptation to the different. 
types of soils and methods of gardening. 


Letters were addressed to the manufacturers of garden 
tractors asking for the names of the Pennsylvania own- 
ers of their machines. Approximately 500 names were 
secured. About July 1, 1930, a questionnaire was mailed 
to each of these names; 162 replies were received. The 
questions in general related to che cost of the tractor and 
equipment, number of years in use, size of farm, kind of 
work done, cost of operation, cost of repairs, whether or 
not the machine had been satisfactory, and suggestions 
for mechanical improvements. In a number of instances, 
the owners did not answer all of the questions; this should 
be borne in mind when interpreting the results of this 
survey. 

The number of replies received from owners of each 
make of machine are as follows: Bolens, 32; Centaur, 6; 
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Gravely, 4; Gromor, 2; Kinkade, 41; Midwest, 8; Planet 
Jr., 1; Red “E”, 8; Shaw, 1; Standard, 40; Walsh, 19. 

No claim is made as to whether this list is representa- 
tive of the number of each type in use in Pennsylvania. 
One make, for example, was placed on the market only 
about three months before the survey was begun. Infor- 
mation on older machines may be considered more reli- 
able, especially the data concerning operating costs and 
repair bills. 

The tractors had been in use the following number 
of seasons: 

25 tractors in use 1 year 
61 tractors in use 2 years 
43 tractors in use 3 years 
18 tractors in use 4 years 
2 tractors in use 5 years 
3 tractors in use 9 years 


By far the largest number had been in use from two 
to three years. All of the three which had been in use 
nine years were of the same make, one of the oldest gar- 
den tractors on the market. The average length of time 
these 152 machines had been in use was about 2.5 years. 


Tractors, like automobiles, sometimes are sold “equip- 
ment included”, and sometimes “equipment extra”. For 
this reason it was difficult to get accurate information 
regarding the cost of small tractors. The average cost of 
153 tractors on which figures were obtained was $253. 
In some cases this price included nothing but the tractor 
or perhaps a cultivator in addition; in other cases it in- 
cluded a plow, harrow, lawn mower, or several of these 
tools. Some of the tractors were used for no other pur- 
pose than mowing a large lawn or cultivating a home 
garden, in which case the cost of equipment was low com- 
pared with the cost of machines with which a larger 
number of tools was included. 


It is commonly assumed that the greatest field of use- 
fulness for the small garden tractor is on farms which 
are not large enough to make it profitable to keep a horse. 
The average size of 141 farms on which the size was 
given, was 15.7 acres. The two largest farms were 165 
and 105 acres, all others being smaller than 100 acres. On 

these 141 farms. 9.35 acres, on the 

average, were under cultivation. Of 

this amount 3.62 acres were cared 

for with the small tractor. If this 
survey is representative of the 
conditions in Pennsylvania, tractors 
are used more on smaller farms 
than on larger ones, but even there 
they do not furnish the traction 
power for much over one-third of 
the total number of acres under 
cultivation. In a number of in- 
stances. the small tractor was used 
only for cultivation, and a larger 
tractor used for plowing and heavy 
work, especially on the larger 
farms. 
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Two garden tractors which last 
year were used ten hours per day 
every working day for more than 
six months, on Jill Brothers 


farm, Swedesboro, New Jersey 
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This survey indicated that gar- 
den tractors, where they are 
being used on typical sandy 
loam garden soils, are meeting 
the requirements of their owners 


PMT 


The cost of operation for 120 
tractors was found to be about 
forty cents for ten hours of actual 
operation. These machines used an 
average of 1.55 gallons of gasoline 
and 1.08 quarts of motor oil in that time. Some owners who 
gave no exact figures on this question said “very little’, 
“not much”, and other expressions to that effect, while one 
owner said “plenty”. There was not a wide variation in 
amount of fuel consumed by the different machines, al- 
though, in general, the heavier types used considerably 
more gasoline and oil than the lighter ones. If a garden 
tractor does satisfactory work, the actual cost of opera- 
tion is not a very large item to consider, at least not when 
this cost is less than fifty cents a day. 

No way was found to secure reliable figures on the 
annual depreciation. These would vary widely, depending 
on the make of machine, first cost, and amount of time 
that it was used. Probably some of these machines were 
used more in one season than others were in five or six 
seasons. The cost of repairs, however, is a fairly reliable 
indication of the length of time the machines may be ex- 
pected to remain in use. The cost of repairs for machines 
which had been in use for different lengths of time is 
as follows: 


Yearsin Number of Average repair bill 


service machines Total Per year 
1 25 $ 1.82 $1.82 
2 61 . 2.76 1.38 
3 43 6.59 2.20 
4 18 8.33 2.08 
5 2 14.00 2.80 
me. 3 24.40 2.71 


In no case did the average yearly cost of repairs, both 
the cost of parts and their installation, amount to as much 
as $3. The repair bills were slightly higher as the ma- 
chine became older, although this was not nearly as notice- 
able as might be expected. The largest repair bills re- 
ported were $89 in two years, and another $80 in three 
years; both of these machines being of the same make. 
Many other owners, however, had used machines of the 
same make for three or four years without any expense 
for repairs, so it seems safe to conclude that these owners 
were either at fault themselves or had received defective 
machines. 

The question was asked, “Does the tractor meet your 
requirements?” To this, 109 owners replied “Yes”, 28 
owners said “No”, and 5 owners said “Partly”. About 
77 per cent apparently had found a definite place for a 
small machine in their farrning operations. This indicates 
that, under proper conditions, these tractors are good 
investments. This brings up, more forcibly than before, 
the question as to the circumstances under which the 
purchase of a garden tractor is not likely to be advisable. 
For an answer, it is necessary to look to the other 23t 
per cent, or the 33 owners for whom these machines 
either were not satisfactory or were only partly so. Satis- 
faction may depend to a considerable extent on the man 
operating the machine. 

Although a number of owners reported some mechani- 
cal difficulties with their machines, in only four cases 
could the failure of the machine to meet the owners re- 
quirements be attributed to this cause. One owner stated 
that the machine was poorly designed; it would not “pull 
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straight”. Another said his troubles were “too numerous 
to mention,” and added that “it takes a good sweat to 
crank it”. He suggested a self-starter as a needed im- 
provement. A third owner mentioned a point which is 
well worth considering in the purchase of a tractor. He 
had ordered the machine by mail after having read the 
advertisement in a magazine. Apparently the machine was 
not properly adjusted when it arrived. There was no 
service man for that kind of tractor in that locality and 
the machine has never functioned properly. This owner 
strongly recommends the purchase of a tractor which 
may be serviced locally. A fourth owner said that his 
tractor was a “pure mechanical flop” and added that “the 
less said of garden tractors, the better for the manufac- 
turers”. He gave no details of his difficulties. 

It seems significant that of the 33 owners who did not 
find that the tractor entirely met their requirements, only 
one was operating on a good type of sandy loam soil, the 
type which would ordinarily be preferred for the market 
garden and the type in which such machinery works most 
satisfactorily. This owner had purchased a machine which 
was too heavy for his purposes, those of mowing a large 
lawn and caring for a home garden. The other 32 owners 
reported that they were working on one of the following 
types of soil: rough; clay; clay and sandy loam; loam; 
gravel; stony; shale loam; loam and clay; medium soil 
but stony. 

The complaints of these owners may be anticipated. 
Fight said that their tractors were too light; eight others 
said their machines had too little power; and five said 
that their soil was not suited to tractor use. One stated 
that his tractor was too hard to handle. The others gave 
no further reasons for finding the tractor not to their 
liking. There were instances where these tractors had 
proven satisfactory on soils that were less adapted to 
tractor use, but it is significant that in every case but 
one, wherever the soil was suitable, the tractor met the 
owner’s requirements. 

Although it was not the purpose of this survey to 
show that tractors are or are not the cheapest source of 
power, the question was asked, “Do you consider that your 
tractor has effected a saving over the cost of keeping a 
horse?” Of the 144 owners who replied to this question, 
131 owners said “Yes”, 6 owners said “No”, and 7 owners 
replied “Not sure”. One said that his machine “does not 
replace a horse anywhere.” Others said “would be if it 
worked”, “the proper kind would”, or “not this one but I 
believe the proper kind would”. Additional comments 
were “$100 a year”, “certainly”, “decidedly”, “many times, 
yes”, and “100 to 1 in favor of tractor—tractor eats only a 
few cents a day; horse eats his head off and is liable 
to die.” 

The results of this survey indicate that under Pennsyl- 
vania conditions garden tractors are most useful on small 
farms where they are used for all the work; or on farms 
of medium size, where they are used for only a part of 
the cultural operations. The cost of operation or repairs 
is moderate, except under unusual conditions. The most 
important factor in determining whether a garden tractor 
will be satisfactory is whether or not the soil permits of 
easy tillage with tractor-operated implements. 
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By Roy Bainer 


OSSES from fires in the rural sections of California 

have been excessive during past years because of the 

dry conditions prevailing throughout the summer 
months. Destruction of grain, range and improvements 
constituted the greater loss. The average damage per 
rural fire was reduced from $632.00 in 1928 to $363.00 in 
1929 due to better fire-fighting organizations, fire-preven- 
tion consciousness, removal of fire hazards along highways 
and a widespread use of fire-fighting equipment. At the 
same time conditions were the worst they had been in 
years, because of a very dry season that extended well 
into the fall months. 

There are approximately 200 fire-fighting outfits owned 
by rural fire organizations located throughout the agri- 
cultural sections of the state. The fire-fighting equipment 
usually consists of a truck equipped with a water tank, 
hose and a pump driven either from a power take-off or 
by an auxiliary engine. In addition, fire rakes and hoes, 
wet sacks, wire brooms and back pumps are carried for 
follow-up work in grass, grain and brush fires. 

The use of hose for fire-fighting purposes in runal dis- 
tricts has brought about -problems of correct size to use 
for various capacities and pressures required in order to 
obtain the best fire-fighting results and still keep the 
weight of hose to a minimum. Tests were conducted by 
the agricultural engineering division of the University of 
California, using 1 and 1%-inch standard rubber-lined, 
cotton-jacketed fire hose to determine friction losses un- 
der various discharges. The hose used in the tests was 
thoroughly examined as to roughness, composition, and 
dimensions. An inside view of the hose indicating the 
approximate roughness is shown in Fig. 1. The rubber 
lining yielded very readily to form as the hose was laid, 
leaving no wrinkles or rough areas where the hose was 
curved. 

The 1-inch hose measured 15/16 inch inside diameter 
under zero pressure, increasing to 1 1/16 inches under a 
pressure of 150 pounds per square inch. The 1%-inch 
hose measured 1 7/16 inches inside diameter under zero 
pressure and 1 9/16 inches under a pressure of 150 pounds 
per square inch. In both cases the diameter increased 
% inch due to hydrostatic pressure. With the above 
dimensions, under a pressure of 150 pounds per square 
inch, the area of the 1-inch hose was 0.89 square inches 


‘Assistant agricultural engineer, California Agricultural Ex- 
periment Station. Assoc. Mem. A.S.A.E. 


*Assistant in agricultural engineering, California Agricultural 
Experiment Station. Jun. Mem. A.S.A.E. 


Fig. 1. Plaster of paris cast, cross-section and exterior view of 
one-inch rubber-lined, cetton-jacketed fire hose 


AGRICULTURAL ENGINEERING 


Tests on Hose for Fighting Rural Fires 
‘and K. R. Frost’ 


and of the 1%-inch hose was 1.92 square inches, giving a 
ratio of 2.16 to 1. Therefore, discharges from the 1%-inch 
hose and 1-inch hose were at the ratio of 2.16 to 1 when 
other factors were equal. 

Pressure gages were placed at regular intervals be- 
tween 100-foot lengths of hose. The difference between 
the gage readings gave the loss due to friction for that 
interval in pounds per square inch. Five 100-foot lengths 
of l-inch hose, with gages connected at 100-foot inter- 
vals were used in testing the small hose. The difference 
in gage readings made it possible to obtain a fairly ac- 
curate value for the loss in the line. The five different 
intervals gave a good average loss per 100 feet of hose. 


The length of 1%4-inch hose used was 1000 feet with 
gages at intervals of 200 feet. This interval and length 
were necessary in order to obtain good average results 
as the friction was much lower than for 1-inch hose, es- 
pecially for low discharges. The gages were placed in a 
vertical position to make accurate reading easier. 

In all cases where the discharges were varied, the 
pressure drop varied approximately as the square of the 
velocity (Fig. 2.). As very clearly illustrated by these 
curves the pressure drop for the same discharge was much 
greater for l-inch hose than for 1%-inch hose. The cross- 
sectional area of the 14-inch hose being over twice that 
of the 1l-inch hose, the velocity in the latter was over 
twice that in the former at a given discharge, and the 
friction loss more than four times as high. In comparing 
the two sizes of hose (Fig. 2) using maximum discharges 
the loss for 100 feet of 1-inch hose discharging 30 gallons 
per minute was 28 pounds per square inch, while the 1%4- 
inch hose showed a loss of only 13 pounds per square inch 
for 60 gallons per minute. Values taken from these 
curves show that it would be impossible to maintain the 
pressure necessary for extinguishing fires at distances 
much over 500 feet from the pump with discharges greater 
than 20 gallons per minute, operating with 1-inch hose. 
Practical operation could be secured with the 1%-inch 
hose with discharges under 40 gallons per minute at a 
distance of 1000 feet from the pump. 

Fig. 3 also illustrates the fact that, if the discharges 
can be decreased to very low figures, the length can be 
materially increased for both sizes of hose. If the hose 
is used only for transportation of water along the fire 
line and not directly under pressure, the loss due to fric- 
tion is not so important. In this case the size of hose 
that carries a capacity equal to the amount of water de- 
sired will be the one used. Pressures of 150 pounds per 
square inch can be maintained by most rural fire truck 
pumps when discharging 35 to 50 gallons per minute. This 
will maintain a discharge of 30 gallons per minute at a 
pressure of 50 pounds per square inch at 500 feet for 
l-inch hose and 40 gallons per minute at a pressure of 
110 pounds per square inch at 1,000 feet for 1%4-inch hose. 

The sizes of nozzles ordinarily used for rural fire fight- 
ing work are ¥%-inch, 44-inch, and %-inch. Grass and 


‘grain fires may usually be dealt with satisfactorily with 


¥-inch nozzles discharging 5 to 8 gallons of water per 
minute, although 44-inch nozzles are necessary at times of 
high wind and when fighting bad fires. To determine 
the pressures obtainable with various nozzles with hose 
lengths up to 1,000 feet tests were made giving the nozzle 
discharge and the friction loss for each 100 feet. The 


.pressures at various distances from the pump were plotted 


as shown in Fig. 3. The drop in pressure was directly 
proportional to the distance, hence the curve Yor each 
nozzle is a straight line. The pressure drop per 100 
feet with a given nozzle and hose can be readily obtained 
from these curves. The %-inch nozzle on a 1-inch hose 
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Friction loss in /00 ft. 


Zaeatt 


Discharge - ‘nisi 


Fig. 2 (above) Curves showing friction loss in 1-inch and 1%- 
inch rubber-lined canvas fire hose. Fig. 3. (right) Pressure drop 
per 100 feet of same hose under varying discharges 


gave a drop in pressure of only 1% pounds per square 
inch per 100 feet, discharging 6.3 gallons per minute 2 
500 feet distance which is a satisfactory discharge for 
many cases. Therefore, if only 6 gallons per minute are 
required for 500 feet of hose, a 1l-inch hose and %-inch 
nozzle will be sufficient. If a discharge much greater 
than this is necessary, good results are obtained by a 
1%-inch hose and %-inch nozzle giving a discharge of 
22 gallons per minute with a hose length of 1,000 feet. 
When the discharge necessary to extinguish the fire is 
less than 8 gallons per minute, the 1-inch hose has a 
decided advantage over the 1%-inch hose. The cost is 
less and weight of the 1-inch hose is only about one-half 
that of the 1%-inch hose. When a large volume of water 
is required the 1%-inch hose can be used with a %-inch 
nozzle giving a loss of 4.5 pounds per square inch per 
100 feet at a discharge of 42 gallons per minute through 
1,000 feet of hose. Large volumes are needed in fighting 
structure fires. 

Various positions of the hose were tried in order to 
study the effect of the racius of curvature upon the fric- 
tion loss. The discharge was held constant for each test 
by a valve on the end of the line. Each test lasted five 
minutes and the water discharge for this time interval 
was weighed. For each position of hose, tests were run 
from maximum capacity available with a four-cylinder 
engine and 2-inch rotary pump to complete shut-off, from 
10 to 15 runs being made for each position. The radius 
of curvature seemed to have a definite relation upon the 
friction loss. The definite radii of curvature used were 
1, 2, 3, 4, 5, and 50 feet. The latter showed a loss, on 
the average, 1.5 pounds per square inch per 100 feet great- 
er than the 5-foot radius. The losses for the smaller radii 
showed little variation, small enough to be negligible 
This effect was not so pronounced in the case of small 
discharges up to 10 gallons per minute due to the very 
low velocity of the water. For a discharge of 25 gallons 
per minute through a 114-inch hose the loss was 2% 
pounds per square inch per 100 feet, in the case of the 
50-foot radius and 144 pounds per square inch per 100 
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feet in the 5-foot radius. This discharge is often used 
in the case of the %-inch nozzle for fire fighting, but 
there being only a difference of 1.5 pounds per square inch 
per 100 feet, this will cause only a slight effect upon the 
pressure at 1000 feet. Therefore, the position of the hose 
is far less important than the length of hose. 


SUMMARY 


1. One-inch hose can be used satisfactorily with 14-inch 
nozzles for distances up to 1,000 feet and %-inch nozzle 
up to 500, while 1%4-inch hose may be used with %-inch 
nozzle for distances up to 1000 feet. 

2. Friction varies in fire hose very nearly as the square 
of the velocity. 

3. The differences in pressure obtained when the hose 
is laid in various positions are not of material importance. 


AUTHORS’ NOTE: The authors wish to acknowledge the 
helpful suggestions and criticisms of J. P. Fairbank, extension 
specialist in agricultural engineering, University of California, 
in connection with this project. 


Concrete, Wood and Termites 


VEN timber set in concrete is not safe from damage 
if the concrete is porous, for termites or white ants 
may still find their way through crevices to the wood 

and riddle the timber, entomologists of the U. S. Depart 
ment of Agriculture say. 


Termites have been found guilty of riddling wooden 
foundations of buildings, the under surfaces of floors, 
bureau drawers, furniture in general, stored paper, old 
shoes and cotton fabrics and yarns. 


Dr. T. E. Snyder, entomologist of the U. S. Department 
of Agriculture, author of a recently revised bulletin deal- 
ing with the termite problem, points out that termite dam- 
age can be prevented by proper construction of buildings, 
disconnecting wood from the ground or replacing it with 
concrete or metal, by chemical treatments of wood and by 
clean culture or use of insecticides in crops. 
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Agricultural Engineering Digest 


A review of current literature on agricultural engineering by R. W. Trullinger, specialist in 


agricultural engineering, 


Office of Experiment Stations, U. S. 


Department of Agriculture. 


Requests for copies of publications abstracted should be addressed direct to the publisher. 
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[The Energy Requirements, Capacities and Characteristics of 
Grinders Used for Processing Feeds] (Kansas Station, Fort 
Hays Substation, Beef Cattle Investigation, 1929-30, pp. 8-12).— 
Tests are reported of a triple reduction knife and hammer mill, 
a single reduction rigid hammer mill, a double reduction knife 
and hammer mill and a double reduction knife and plate mill. 

The results indicate that knives for the first reduction are 
very desirable. If kept sharp they lower the power cost, produce 
a more uniform power requirement, and a more uniform fine- 
ness of feed. Knives and hammers or knives and buhrs mount- 
ed on the same drive shaft, other things being equal, save 
power. 

For the best grinding conditions the peripheral speed of a 
hammer mill should be around 14,000 to 15,000 feet per minute. 
A buhr mill should run from 600 to 850 revolutions per minute. 
A mill using a drag elevator requires less power than the same 
mill equipped with a blower elevator. A blower elevator con- 
sumes more power but has a cooling effect on the feed, will 
carry the feed to greater distances, and, if equipped with a 
dust collector, eliminates considerable dust. Poor adjustment 
of the cutter bar may cause a 100 per cent increase in power 
consumption. 

The greatest benefit from grinding forage is derived from the 
cracking of the grain. Dry roughage when ground will keep 
longer but is dusty and disagreeable to grind and probably less 
palatable to stock than feed containing 25 per cent or more 
moisture. 


[Agricultural Engineering Investigations at the Texas Sta- 
tion] (Texas Station (College Station) Report 1929, pp. 97, 98).— 
Ginning studies showed in general that a saw speed of 840 
revolutions per minute does not injure the qualities of the cot- 
ton if a loose roll and cleaner are used, and that the loose 
breast roll gave better results than the tight roll in every 
ease. It was found also that the tight roll and nonuse of the 
cleaning apparatus irrespective of the speed of the saws in- 
jured the quality of the cotton and reduced its value one to 
two grades. 


[Agricultural Engineering Investigations at the Louisiana 
Stations] (Louisiana Stations (Baton Rouge) [Bien.] Report 
1928-29, pp. 15-18).—An investigation of the milling of high- 
fibered sugarcane by W. Whipple showed the benefits of coarse 
grooving and special juice grooves as well as the use of revolv- 
ing cane knives. 

Whipple and H. T. Barr, in the studies of the artificial cur- 
ing of hay, designed and built a revolving drum type of con- 
tinuous hay drier having a capacity of 0.25 ton of dry hay per 
hour. During the year a larger drier with a 6x40-foot drum was 
built along the same lines as the original drier. The following 
maximum capacities were obtained: 2,600 pounds of dry alfalfa 
hay and 1,600 pounds of dry soybean hay per hour. An evap- 
oration of 8 pounds of water per pound of oil was obtained, 
which is equivalent to an efficiency of 50 per cent. 

Barr reported that planters and cultivators for the general- 
purpose tractor have been found only fairly successful, and 
that several changes have been necessary in order to secure 
better results under conditions as found on the alluvial lands 
of the cane belt. The costs of production secured are under 
those as reported by a survey made by the U. S. Department 
of Agriculture on 25 farms in the alluvial section of Louisiana. 
The results are tabulated. 


{Agricultural Engineering Investigations at the Massachusetts 
Station], C. I. Gunness (Massachusetts Station Bulletin 260 
(1930), pp. 330, 331).—In the investigation of apple storages a 
study of weather data and soil temperatures indicated that a 
common storage without artificial cooling can not be depended 
upon to provide sufficiently low temperatures to give proper 
storage for an early variety of apple like the McIntosh. The 
use of ice in cooling an insulated storage was found to reduce 
the temperature about 10 F when fans were used to circnlate 
air over the ice. However, under present labor conditions it 
is not practical to use ice for artificial cooling in competition 
with mechanical refrigeration. 

A study of two types of broadcast fertilizer distributors 
indicated a great difference in the uniformity of application by 
the various machines. 


Twenty-Eight Years of Irrigation Experiments Near Logan, 
Utah, 1902-29, inclusive, D. W. Pittman and G. Stewart (Utah 
Station (Logan) Bulletin 219 (1930), pp. 15, figs. 12).—This is 
a brief summary of experiments conducted at the Greenville 
Experimental Farm, which have been concerned mainly with 
the effects of different quantities of irrigation water, the mini- 
mum water requirement of crops, and the effects of different 
Seasonal distribution of the water. 
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Under average conditions on the Greenville Experimental 
Farm irrigation water beyond 20 or 25 acre-inches usually gave 
little or no increase in the yield of sugar beets, potatoes, alfalfa, 
corn or small grains. There was no run-off of water as it was 
all held by dikes until it sank into the soil. More than 30 
acre-inches usually reduced the yield of all crops grown except 
alfalfa, which continued to return increased yields up to 60 
or more inches of applied water. 


The average season of the year when a single irrigation 
was most effective was as follows: Sugar beets, late July; pota- 
toes, early August; and small grains, early June. Alfalfa 
responded about equally to water applied at any part of the 
growing season. The most vigorous crop growth on this soil 
occurred when it was maintained at about five-eighths of its 
total water-holding capacity. Heavy irrigations notably reduced 
the fertility of the soil, as measured by nitrates and by avail- 
able phosphates. 


[Irrigation Investigations at the New Mexico Station] (New 
Mexico Station (State College) Report 1929, pp. 59-70).—The 
progress results of investigations conducted by the station in 
cooperation with the U.S.D.A. Bureau of Public Roads on duty 
of water for various crops, rate and cause of rise of ground 
water in the Mesilla Valley, Irish potato culture, and on rain- 
fall supplemented by underground water in the production of 
crops of low water requirements are briefly reported, no con- 
clusions being drawn. 


{Agricultural Engineering Investigations at the Idaho Station] 
(Idaho Station (Moscow) Bulletin 170 (1930), pp. 12, 13).—Stud- 
ies of the use of electricity on farms, conducted in coopera- 
tion with the Idaho Committee on the Relation of Electricity 
to Agriculture, have shown that the saving in time and im- 
proved distribution of labor obtained with the electric motor 
are more important than the saving in energy costs. The use 
of electricity in the farm home and laundry has shown the 
washing machine to be one of the greatest labor-saving devices 
operated by electric power. 


In the structural study of farm buildings, preliminary work 
on scale models in the laboratory indicated that pressures below 
atmosphere are created under certain conditions and that such 
pressures may be more destructive than the straight force of 
the wind. 

Records obtained in a study of the housing requirements 
of poultry show that the importance of insulation may be found 
in the time of occurrence rather than the control in the degrees 
of temperature, thus making it possible to follow lighting 
schedules, feeding practices, and other phases of farm flock 
management that fit into the most desirable periods of the day. 


[Agricultural Engineering Investigations at the Nebraska 
Station] (Nebraska Station (Lincoln) Report [1929], pp. 8-10).— 
Operating cost data from studies of combining showed that the 
total cost of Farvesting wheat varied from 26.12 cents per 
bushel where 2,070 bushels were harvested from 230 acres, using 
a 10-foot combine, to 5.86 cents per bushel where 9,310 bushels 
were harvested from 500 acres by a 12-foot combine. The cost 
per acre varied from $1.06 to $5.04. 

Experiments on the adaptation of small electric motors to 
farm use showed that a 3-hp electric motor for operating a 
hay hoist gave highly satisfactory results. Work with grinders 
indicated little sacrifice in grinding efficiency when small ma- 
chines are used in place of larger ones. 


Public Roads, [March-April, 1930] (U. S. Department of Agri- 
culture, Public Roads, 11 (1930), Nos. 1, pp. 1-23 + [2], figs. 22; 
2, pp. 25-40 + [2], figs. 23).—These numbers of this periodical 
contain the status of Federal-aid road construction as of Febru- 
ary 28 and March 31, 1930, respectively, together with the arti- 
cles following: 

No. 1. Computation of Stresses in Bridge Slabs Due to 
Wheel Loads. by H. M. Westergaard (pp. 1-23). 

No. 2. Drinking Fountains along Oregon Highways, by T. M. 
Davis (pp. 25-29); Flow of Flood Water over Railway and 
Highway Embankments, by D. L. Yarnell and F. A. Nagler 
(pp. 30-34); and Soil Sampling with a Compressed Air Unit, by 
H. F. Blaney and C. A. Taylor (p. 40). 


Geology and Water Resources of the Kau District, Hawaii, 
H. T. Stearns and W. O. Clark (U. S. Geological Survey, Water- 
Supply Paper 616 (1930), pp. TX + 194, pls. 33, figs. 9).—This 
report, prepared in cooperation with the Territory of Hawaii, 
includes a chapter on ‘‘Ground Water in the Hawaiian Islands,”’ 
by O. E. Meinzer, and deals with the geography, geology, and 
water resources of the Kau District, including parts of Kilauea 
and Mauna Loa volcanoes, 
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The geologic study of the occurrence of ground water in 
the Kau District has shown that no perched water occurs in 
the basalt domes of Kilauea and Mauna Loa in the district 
except in association with impervious ash beds. It has been 
well established that as a rule the ash in the Ninole formation 
is the most impervious of all the ash beds and yields a supply 
of water that fluctuates the least. This regularity in yield in- 
dicates that the Ninole ash is more wide-spread and less inter- 
rupted by lava flows and erosion channels than the Pahala ash. 
The examination of the Kahuku, Kalae, Kapapala and Keauhou 
lands resulted mainly in negative evidence regarding supplies of 
perched ground water. 


Action of Enzymes on Sewage Solids, N. S. Chamberlin, 
(New Jersey Station (New Brunswick) Bulletin 500 (1930) 
pp. 35, figs. 8).—A study of enzymes present during digestion 
of sewage solids was made in an attempt to correlate the differ- 
ent pheno:nena occurring. A study was made also on the addi- 
tion of different enzymes to digesting mixtures to determine 
whether the digestion time could be reduced and either gasi- 
fication or liquefaction increased. Finally, a study was made 
of the effect of enzymes on the physical condition (dewatering, 
swelling) of the sludge. 

The studies on the determination of enzymes gave some idea 
of what occurs during digestion, and showed at what period 
of digestion certain reactions take place. The quantities of 
lipase, diastase and pepsin are closely allied to the digestion 
of properly seeded mixtures from the standpoint of gasification. 
Rennet and trypsin occur in quantities in no way related to 
the gas curve. 

The effect of the addition of enzymes on properly seeded 
mixtures is negligible with the exception of lipase. The added 
enzymes are apparently either destroyed or remain inactive. 
It is very likely that the enzymes present would be more active 
if optimum environmental conditions could be maintained. This, 
however, is known to be unfeasible and uneconomical. 

Lipase is the only enzyme which causes an appreciable 
change in the physical condition of either the properly seeded 
or fresh solid digesting mixtures. Lipase causes greater gasi- 
fication of properly seeded mixtures, and helps the liquefaction 
and hastens the swelling of fresh solids. Because of this change 
in physical condition, lipase hinders the dewatering of fresh 
solids. Y 


Irrigation Practices in Growing Alfalfa, S. Fortier (U. S. 
Department of Agriculture, ‘“armers’ Bulletin 1630 (1930), pp. 
II + 26, figs. 24).—This bulletin is a revision of and supersedes 
Farmers’ Bulletin 865. It \lescribes farm irrigation systems 
and ditches and deals especially with methods of irrigating 
alfalfa. 


Irrigation Requirements of the Arid and Semiarid Lands of 
the Southwest, S. Fortier and A. A. Young (U. S. Department 
of Agriculture Technical Bulletin 185 (1930), pp. 68, figs. 11).— 
This is the third of a series of reports on the irrigation require- 
ments of the arid and semiarid lands of the western states. 

Data are presented in support of the conclusion that the 
area irrigated in 1919, amounting to 3,771,000 acres, may be 
increased to 13,000,000 acres, provided the available water supply 
is efficiently controlled and utilized, and the seasonal net irri- 
gation requirements do not exceed the average quantity of ir- 
rigation water allotted to each of the 30 subdivisions into which 
the territory is separated. 

The data include a summary of the water requirements of 
leading crops, and an appendix deals with the use of water on 
crops in the Southwest and other related matters. 


Mole Drainage Tested in Michigan Soils, O. E. Robey (Mich- 
igan Station (East Lansing) Quarterly Bulletin, 12 (1930), No. 4, 
pp. 139-141, figs. 2).—The results of these tests indicate that 
mole drains are not very durable, yet there may be a place 
for this type of drainage in combination with tile or open ditch- 
es. By putting in tile lines at intervals of 8 to 10 rods and cross- 
hatching these with mole lines, the water would be materially 
assisted in flowing toward the tile. The same scheme might be 
used to hasten the drainage on more intensively drained land 
that is too dense to drain readily. Putting in the moles should 
have the effect of breaking up the hardpan and establishing 
new lanes for the drainage water to follow. The operation of 
moling is comparatively cheap, probably not costing more than 
$2 per acre when the lines are spaced two rods apart. 


The New England Flood of November. 1927, H. B. Kinnis- 
on (U. S. Geol. Survey, Water-Supply Paper 636—C (1922), pp. 
IV + 45-100, pls. 13, figs. 6).—A description of this flood is pre- 
sented. 


Dusts Used for Testing Air Cleaner Efficiency, A. H. Hoffman 
(Hilgardia [California Station (Berkeley)], 5 (1930), No. 2, pp. 
17-33, figs. 10).—Studies of the characteristics of 21 dusts rep- 
resentative of the range of dusts used for air-cleaner testing 
by different agencies are reported. 

When screen methods failed to give a satisfactory basis 
for comparison, a method by air flotation and settling was de- 
vised and used. The method involves the sending of weighed 
samples of the several dusts into a pipe-line system through 
which a constant rate of air flow is maintained. The dust that 
settles in each part of the system is weighed separately, and 
that which floats through is calculated. The results for dusts 
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actually used for air-cleaner testing show a range of 96 to 39 
per cent settling, or 4 and 61 per cent, respectively, floating 
through. A dust still finer shows 28 per cent settling and 7 
per cent floating through. The percentage of floatability js 
taken as measuring the difficulty a dry centrifugal type airy 
cleaner would encounter in handling a given dust. Examples 
are cited showing that this type of cleaner fails to protect 
satisfactorily against excessive wear under severe dust condi- 
tions. Suggestions are made for making dust of proper char- 
acteristics for the testing of air cleaners, and a machine for 
dust production is described. 


Wind Stresses in Buildings, R. Fleming (New York. John 
Wiley & Sons; London: Chapman & Hall, 1930, pp. XI +- 193, 
figs. 65).—This book is a summary of the author’s investigation 
on wind stresses over a period of 17 years. It contains chap- 
ters on an introduction to a study of the wind, classification of 
the winds, hurricanes and tornadoes, wind pressure and wind 
velocity, wind stresses in steel mill buildings, wind stresses 
in many-storied buildings, the design of details for wind bracing 
in tall buildings, the Lincoln Building, and earthquakes and 
earthquake resistance. 


Principles of Box and Crate Construction, C. A. Plaskett 
(U. S. Department of Agriculture Technical Bulletin 171 (1930), 
pp. 134, pls. 42, figs. 34).—This bulletin brings together the 
various principles involved in efficient box and crate construc- 
tion and shows their interrelation, These principles are based 
on extensive investigations at the Forest Products Laboratory, 
supplemented by study and observation of shipping cont:iners 
in service. 

Particular attention is given to the kinds of failures to 
which each type of container is subject, and to the changes 
in construction that will overcome these failures or render their 
recurrence less likely. Broad distinctions among various classes 
of commodities and conditions of service are discussed. 

A brief discussion of the principles of internal packing, 
together with some exampies of their application, is included. 
Eight appendixes present information on the characteristics 
of the principal woods available for box and crate construction, 
the seasoning of lumber, container testing, formulas for the 
design of boxes, and standard specifications for boxes of vari- 
ous kinds. 

A foreword by J. A. Newlin is included. 


Public Roads, [June and July, 1930] (U. S. Department of 
Agriculture, Public Roads, 11 (1930), Nos. 4, pp. 61-80 + [2], 
figs. 33; 5, pp. 81-111 + [2], figs. 39).—These numbers of this 
periodical contain, respectively, the status of Federal-aid road 
construction as of May 31 and June 30, 1930, together with the 
following articles: 

No. 4.—Illustrations of Frost and Ice Phenomena, by I. B. 
Mullis (pp. 61-68, 79); Progress Report on the Connecticut 
Avenue Experimental Road, by P. F. Critz and J. H. Eldridge 
(pp. 69-76, 80); and Some Points of Contact Between Soil Science 
and Highway Engineering, by J. S. Joffe (pp. 77-79). 

No. 5.—Calibrations of Accelerometers for Use in Motor 
Truck Impack Tests, by J. A. Buchanan and G. P. St. Clair (pp. 
81-109, 111), and Program for International Road Congress 
Announced (pp. 110, 111). 


Drying Combine Harvested Rice on the Farm, W. D. Smith, 
J. J. Deffes, C. H. Bennett and W. M. Hurst (U. S. Department 
of Agriculture, Bureau of Agricultural Economics, Grain Investi- 
gation. [Pub.] 57 (1930), pp. 20, figs. 7).—The results of tests, 
carried on in cooperation with the Bureau of Public Roads of this 
Department, of combining and drying rice in commercial driers 
are reported and practical information given on these processes. 

The data show that the average operating cost for power, 
Jabor and fuel for individual drying operations for several 
different lots and varieties of rice averaged about 0.45 cent 
per bushel. Each lot was dried about four times. This means 
that the total operating cost averaged about 1.8 cents per bushel. 


Surface Water Supply of Hawaii, July 1, 1924, to June 30, 
1925 (U. S. Geological Survey, Water-Supply Paper 615 (1930), 
pp. IV + 155).—This report, prepared in cooperation with the 
Territory of Hawaii, presents the results of measurements of 
flow made on streams and ditches in the Territory during the 
year ended June 30, 1925. 


Creamery Organization and Construction, H. Giese and M. 
Mortensen (Lowa Station (Ames) Bulletin 267 (1930) pp. 101-132, 
figs. 14).—This bulletin, which apparently supersedes Bulletin 139 
of the Station, briefiy discusses creamery organization and con- 
struction contains plans of different creameries, and gives a com- 
plete set of specifications governing their construction. 


Big Teams on Illinois Farms, E. T. Robbins (lllinois Sta- 
tion (Urbana) Circular 355 (1930), pp. 32 {1], figs. 39).—Prac- 
tical informaticn on the use of four-horse tandems in farm 
draft operations is given in this circular, which supersedes 
Circular 324 of the Station. 


The Air Seasoning of Wood, J. S. Mathewson (U. S. De- 
partment of Agriculture, Technical Bulletin 174 (1930), pp. 56, 
pls. 22, figs. 14).—The threefold purpose of this bulletin is to 
present the general principles involved in the drying of wood, 
to show their application to air seasoning, and to offer sugges- 
tions for better air-seasoning practice. 
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[Irrigation Investigations at the Washington Irrigation Sub- 
station], C. C. Wright (Washington College Station (Pullman) 
Bulletin 237 (1929), pp. 52-55).—Progress data are briefly reported 
on water measurement, soil moisture, alkali reclamation and 
ground-water studies. 


The Method of Collecting Water Samples for Bacteriolog- 
ical Examination, W:. L. Mallmann, (Michigan Station (East 
Lansing) Quarterly Bulletin, 12 (1930), No. 4, pp. 137, 138).— 
The method used by the station is briefly described, and a copy 
of the water questionnaire included. 


Pure Water Is Essential to Health, W. L. Mallmann (Mich- 
igan Station (East Lansing) Quarterly Bulletin 12 (1930), No. 4, 
pp. 134-136).—Practical information is given on the quality of 
farm water supplies from different sources. 


Farm Building Plans, J. C. Wooley (Missouri Agricultural 
College (Columbia) Extension Circular 247 (1930), pp. 27, figs. 
33).—Plans for the construction of several different types of 
farm structures are presented. 


Preventing Cracks in New Wood Floors, L. V. Teesdale 
(U. S. Department of Agriculture Leaflet 56 (1930), pp. 5, figs. 
8).—Practical information and suggestions are given on the 
subject. 


Silage and Silo Construction, R. H. Lush and H. T. Barr 
(Louisiana Station (Baton Rouge) Circular 2 (1930), pp. 20).— 


Practical information is presented on silage and silage making © 


and on silo construction. 


Factors Affecting the Mechanical Application of Fertilizers 
to the Soil, A. L. Mehring and G. A. Cumings (U. S. Depart- 
ment of Agriculture, Technical Bulletin 182 (1930), pp. 96, pls. 
18, figs. 26).—The results of studies of the drillability of ferti- 
lizers and of the construction and operation of fertilizer dis- 
tributors are reported. These results showed that drillability 
of fertilizers is profoundly affected by changes in the relative 
humidity of the atmosphere in which they are stored and only 
slightly by difference in temperature. 

Drillability is not necessarily affected by changes in absolute 
humidity. The effects of relative humidity and temperature 
operate through the moisture content of the fertilizer, and their 
extent depends upon the hygroscopicity of the fertilizer. All 
fertilizers tested are drillable at relative humidities below 50 
per cent, but no fertilizer remains drillable when exposed to a 
humidity) above its hygroscopic point. 

Fertilizers containing a considerable proportion of material 
finer than 200 mesh are unduly dusty when dry and when 
slightly damp are undrillable in most distributors. Fertilizers 
containing not less than 90 per cent of material vetween 5 and 
80 mesh in size usually are drillable at all humidities 5 per cent 
or more below their hygroscopic points. 

When a mixed fertilizer is heterogeneous with respect to the 
size, shape, or specific gravity of the particles of its components, 
the materials separate more or less during distribution, and the 
ratio of the plant-food elements delivered may change markeuly 
from time to time. The drillability of a fertilizer varies inverse- 
ly with the kinetic angle of repose. Fertilizers with a kinetic 
angle of repose greater than 55 degrees usually are undrillable. 
Fertilizers with an angle of repose of about 40 degrees and com- 
posed of 20-mesh rounded grains with rough surfaces are best 
adapted to present types of distributors. Distributors deliver 
by volume rather than by weight, hence their delivery rate by 
weight varies with the apparent specific gravity of the fertilizer. 
Delivery rate from bottom-delivery machines also varies great- 
ly with changes in drillability of the fertilizer, changes in depth 
of the material in the hopper, and differences in the inclination 
of the distributor. The amount of low-drillability fertilizer dis- 
charged depends to a great extent upon the amount of positive 
action of the mechanism. Variations in delivery rate due to 
changes of head are greatest when the depth of material is 
low. Tilting a distributor toward the discharge opening in- 
creases delivery rate, and vice versa. Delivery rate by volume 
does not vary in top-delivery distributors. The uniformity of 
distribution varies with the design and mechanical refinement 
of the distributor and with the drillability of the fertilizer. 
Cycles and impulses of delivery are the principal causes of the 
irregular distribution of free-flowing fertilizer. Fertilizers of 


low drillability are delivered unevenly by all types of dis- 
tributors. 


Terracing Experiments, 1929, H. H. Finnell ({Oklahoma] 
Panhandle Station (Stillwater), Panhandle Bulletin 15 (1930), 
pp. 11-15, fig. 1).—Experiments are briefly reported which show- 
ed that when the initial moisture supply is great and the sea- 
sonal rainfall normal or better, large yields may be expected 
on both unterraced and terraced lands and the increase obtained 
from terrace-saved water is relatively smaller. 

Further experiments showed that there is apparently some 
wasteful duplication of effort where terracing and fallowing are 
practiced simultaneously. 

Soil moisture determinations showed that though the terraced 


summer fallowed field contained approximately one inch more 


of soil water than the unterraced, a considerable portion of the 
increased amount had penetrated below a depth of 4 feet, which 
is the usual limit of root developme.it for wheat. It was con- 
sequently of no benefit to the crop. Within reach of the crop 
roots the unterraced field had practically as much moisture 
as the terraced. 
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“American Standards 1931 Yearbook’”’ published by the Amer- 
ican Standards Association, reviews important national stand- 
ardization developments of the past year. It includes a fore- 
word by C. F. Kettering; a brief history of the organization and 
its activities; report of the president; information on standards 
adopted, projects under way, methods of procedure, member- 
ship, administration, cooperative relations, industrial standardi- 
zation and publications. No statement is made as to the avail- 
ability or price of the booklet but the association may be ad- 
dressed at 29 West 39th St., New York. 


“The Engineering Foundation, Engineering Societies, Library 
and Administrative Department Reports for Years 1929-1930’ 
have been published by United Engineering Trustees, Inc., form- 
erly the United Engineering Society. Progress of the various 
researches sponsored is reported in a brief, non-technical way 
and the organization, state of finances, and other activities are 
reported in considerable detail. Information as to the avail- 
ability of the report may be obtained by addressing the organi- 
zation at Engineering Societies Building, 29 West 39th St., 
New York. 


‘“‘Farm Implement News Buyer’s Guide’’ for 1931 (Vol. 40) is 
now available. It is printed in the usual form, the listing of 
manufacturers, lines, branch houses and jobbers having been 
revised and brought up-to-date. There is also a change in the 
present volume from cloth to paper binding. Farm Implement 
News Company, 431 South Dearborn St., Chicago, Illinois, is 
the publisher. 


“Farm Water Power,’’ by George M. Warren, associate hy- 
draulic engineer, division of agricultural engineering, U.S.D.A., 
is published as Farmers’ Bulletin No. 1658, superseding Farm- 
ers’ Bulletin No. 1430, ‘‘Power for the Farm from Small 
Streams.’’ It contains practical information on modern equip- 
ment, methods and economic considerations involved in the 
development of small water powers. Superintendent of Docu- 
ments, Washington, D. C. 10 cents. 


“Farm Hazards,’ by Ralph A. Hayne, agricultural extension 
department, International Harvester Company (Chicago), is a 
profusely illustrated booklet suggesting the nature, causes and 
means of preventing a wide variety of farm accidents. It calls 
attention to many risks which are not ordinarily thought of as 
such. A few pages on simple first-aid treatments, by Dr. James 
A. Britten, supervisor of the Company’s medical service, are 
also included. Anyone could well-afford to take the brief time 
necessary to read this booklet. It might easily save him, or 
enable him to save others from accidental injury or death 
caused by thoughtlessness and carelessness in the everyday 
activities of the farm and home. The booklet is available from 
the company and its representatives. 


“Safety on the Farm,’’ by Marian L. Telford, education divi- 
sion, National Safety Council, is another bulletin calling atten- 
tion to common farm hazards and means of avoiding them. 
It deals with the commonest fire, machinery and animal haz- 
ards as well as the danger of falls, falling objects, and various 
forms of recreation. Copies may be obtained by addressing the 
Council at 108 East Ohio Street, Chicago, or 120 West 42nd 
St., New York. 


“The Century of the Reaper,’ by Cyrus McCormick, is a 
narrative history of grain harvester development, admittedly 
colored somewhat by the author’s viewpoint as a grandson of 
the inventor and a present official in the International Har- 
vester Company. It also traces the development of the organi- 
zation methods and policies of the International Harvester 
Company; and even casts a glance into the future. Cloth 
bound, X-+-307 pages. Houghton Mifflin Company. $3.50. 


“How to Judge a House’? is a new book prepared by the 
National Committee on Wood Utilization for the information 
and assistance of prospective home buyers. It deals with their 
problems under four major divisions, (1) neighborhood and site, 
(2) architecture and appearance, (3) structural features and 
(4) mechanical installations. Eighty-four pages. Illustrated. 
Superintendent of Documents. Single copies, 10 cents; quantity 
orders, $7.00 per hundred, $50 per thousand. 


“Concrete Facts for Concrete Contractors’ is a new booklet 
of information on colored concrete, speciai surface finishes, 
forms, water-tight concrete, and cold weather construction. It 
is »yublished by the Portland Cement Association (33 West Grand 
Avenue, Chicago) and is available free to builders, contractors 
and others doing concrete work around homes, schools, parks, 
playgrounds or industrial plants, 


“The Cost of Pulley Leaks in Farm Power Machinery” is a 
booklet explaining the economic significance of slippage in belt 
drives. The Rockwood Manufacturing Company, Indianapolis, 
Indiana. Available free, 
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ENGINEERING 


Established 1920 


A journal devoted to the advancement of the theory 
and practice of engineering as applied to agriculture 
and of the allied arts and sciences. Published monthly 
by the American Society of Agricultural Engineers, 
under the direction of the Publications Committee. 


PUBLICATIONS COMMITTEE 
P. S. Rose, Chairman 
R. W. Trullinger J. A. King 
Cc. O. Reed H. B. Walker 


The Society is not responsible for the statements and 
opinions contained in the papers and: discussions pub- 
lished in this journal. They represent the views of the 
individuals to whom they are credited and are not 
binding on the Society as a whole. 

Contributions of interest and value, especially on 
new developments in the field of agricultural engineer- 
ing, are invited for publication in this journal. Its 
columns are open for discussions on all phases of 
agricultural engineering. Communications on subjects 
of timely interest to agricultural engineers, or com- 
ments on the contents of this journal or the activities 
of the Society, are also welcome. 

Original articles, papers, discussions, and reports 
may be reprinted from this publication, provided prop- 
er credit is given. 


RAYMOND OLNEY, Editor 
R. A. Palmer, Associate Editor 


Objective of Higher Education 
in Agriculture 


66 REPARING students for general farming is no long- 
Pp er a primary function of the resident undergraduate 
work of the colleges of agriculture in the land-grant 
institutions” according to the U. S. Office of Education. 
This is one of many conclusions embodied in its first report 
on the extensive national study of land-grant colleges and 
universities which it has had under way for the past three 
years. This section of the report continues, “Social, eco- 
nomic and educational advances require that this fact be 
recognized frankly by the institutions and by their consti- 
tuencies. The objectives of higher education in agriculture 
are increasingly and properly those of preparing (1) re- 
search workers in the scientific and social fields related 
to agricultural production and distribution and to rural 
life, (2) extension workers for service in the dissemination 
of knowledge concerning the applications of scientific and 
economic truth to the problems of rural living, (3) workers 
in all types of business and commercial activities related 
to agricultural production, distribution, and service, (4) 
teachers of vocational agriculture and science in the public 
high schools, (5) public servants in the investigating and 
regulatory departments of the state and national govern- 
ments, and (6) overseers and managers of specialized and 
large-scale farm enterprises.” 

It is good to see this authoritative recognition of the 
changing character of service to be rendered by land-grant 
institutions; recognition which will speed the progress of 
some of the vltra-conservative colleges and departments. 

Mention of the need of training overseers and managers 
for specialized and large-scale farm enterprises is parti- 
cularly notable. This undoubtedly would have never even 
been suggested twenty years ago as an objective of the agri- 
cultural colleges. We believe that during the next twenty 
years its importance as an objective of these colleges is 
due to increase. 

Now that this objective has been clearly defined agri- 
cultural colleges other than the few pioneers in this line 
will undoubtedly formulate or strengthen their plans to 
achieve it. It is to be hoped that they will put farm man- 
agement training on a professional plane and base it on 
a foundation knowledge of and continued research in the 
agricultural sciences, the economic and social sciences, and 
agricultural engineering. 
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Power and Labor Demonstrations 


ATA on certain South Carolina farms, compiled under 
the direction of J. T. McAlister, agricultural engineer, 
Clemson Agricultural College, have produced some 

impressive figures which he has used to advantage in his 
extension work. 

A comparison of labor and power requirements for 
growing cotton with one and two-horse machinery showed 
that the labor was reduced more than half by the use of 
two-horse implements. The figures were 32.37 man-hours 
per acre (time for hand operations omitted) with one-horse 
implements and 15.675 for two-horse implements. Opera- 
tions on which the savings were effected were stalk cut- 
ting, plowing, disking and cultivating. 


In another demonstration thirteen farmers in 1930 kept 
records on their cotton production operations covering lo- 
cation by county, acreage, varieties, fertilizer applied, yield, 
tractor-hours per acre, man-hours per acre (less picking 
time), cost per acre and cost per pound of lint. The figures 
showed a striking correlation between yield and cost per 
pound of lint. They also showed that yield and unit cost 
results depend on a number of interrelated factors includ- 
ing fertilizer, power and labor used, and probably also 
the type and fertility of the soil, the variety of cotton 
grown, equipment, management, etc. 

On some farms the yield seemed to suffer as a result 
of not enough attention being given to the crop; and on 
others it failed to respond to extra attention. The farmer 
with the lowest unit cost, 5.14 cents per pound of lint, had 
a yield of 402 pounds per acre produced by 490 pounds of 
commercial fertilizer, 5.7 tractor-hours and 40.9 man-hours. 
Second lowest costs, 5.20 cents per pound of lint, were 
achieved with a slightly lower yield and use of power, 
about half the labor and 110 pounds more fertilizer. 


Of two other farmers who produced lint at 6.00 and 
6.01 cents per pound with below average power and labor 
expenditures, one applied 825 pounds of fertilizer and had 
a yield of 408 pounds per acre; whereas the other only 
applied 100 pounds of fertilizer and had a yield of 208 
pounds per acre. This should not be taken as a complete 
comparison however. The one who used the most fertilizer 
had only 45 acres to the other’s 120 acres. He produced 
more than three-fourths as much cotton, which may have 
been of better grade, on less than half as much land, at 
a slightly lower cost per pound, probably with less capital 
invested and certainly with less work, and probably left 
his soil more fertile after the crop was removed. The 120- 
acre farmer may have, nevertheless, followed the best 
practice for his conditions. 

The largest yield in the group, 544 pounds per acre, was 
produced with 650 pounds of fertilizer, 5.63 tractor hours 
and 26.6 man-hours; and cost 6.23 cents per pound. At 
or above a price of 10 cents per pound this would bring a 
higher net return per acre than either of the yields pro- 
duced at the two lowest unit costs. 


Rating last in cost per pound of lint were five farmers 
who applied power, labor and fertilizer in amounts com- 
parable to the others, but who, for some reason unexplain- 
ed by the figures, did not obtain corresponding yields. 
Either their land or management was poor or some mis- 
fortune befell their crops on this particular year. 


Another way of emphasizing the importance of yield 
is by comparing the ratings of these farmers in cost per 
acre and per pound of lint. The one with the lowest pound 
cost was seventh from the head in the acre cost list. Num- 
ber thirteen, or the man with the highest cost per pound, 
was sixth lowest in cost per acre. Conversely, number 
thirteen in cost per acre, the man with the highest yield, 
was sixth from lowest in cost per pound. 


Demonstrations which produce comparisons like these 
not only show farmers the importance of really working 
their farms with the aid of efficient equipment; they also 
reveal to agricultural engineers research problems on the 
extent and manner of implement application which may be 
most profitable under various sets of conditions. 
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First Day—Monday, June 22 
Forenoon—9 to 12 
College Division Session 
Ss. P. Lyle, chairman, presiding 


1. Business session; committee reports 
and general business 

9, Engineering Educational Standards — 
L. W. Wallace, executive secretary, 
American Engineering Council 


3, Agricultural Engineering Educational 
Standards—H. B. Walker, head of 
the department of agricultural engi- 
neering, University of California 

Curriculum Recommendations of_ the 
Advisory Committee—C. E. Seitz, 
head of the department of agricul- 
tural engineering, Virginia Poly- 
technic Institute 


Afternoon—2 to 4 
Simultaneous Technical Division Sessions 
Power and Machinery Division 
0. B. Zimmerman, chairman, presiding 


1. Development of the Potato Harvester 
—R. U. Blasingame, head of the 
department of agricultural engineer- 
ing, Pennsylvania State College 

. Friction, Adhesion and Wearing Re- 
sistance of Metals—M. L. Nichols, 
head of the department of agricul- 
tural engineering, Alabama Poly- 
technic Institute 

3. Weed Control for Machinery — E. A. 

Hardy, head of the department of 

agricultural engineering, University 

of Saskatchewan 

4, Farm Machinery Operation in Wash- 

ington (Filmed)—C. C. Johnson, de- 

partment of agricultural engineer- 
ing, State College of Washington 


5. Business Meeting 


rt 


Land Reclamatien Division 
L. F. Livingston, chairman, presiding 


1. Report and Discussion—Committee on 
Soil Erosion. Led by M. R. Bent- 
ley (Chairman), extension agricul- 
tural! engineer, A. & M. College of 
Texas 


. Report and Discussion—Committee on 
Land Settlement. Led by Frank 
Adams (Chairman), professor of 
irrigation investigations, University 
of California 


3. Report and Discussion—Committee on 
Run-Off from Agricultural Lands. 
Led by S. L. Moyer (Chairman), 
consulting engineer, Montevedio, 
Minnesota 


ro 


Structures Division 
F. C, Fenton, chairman, presiding 
1. A Proposed Method of Coordinating 
Farm Building Plan Services—S. P. 
Lyle. senior agricultural engineer, 
U.S.D.A. 

Discussion by W. G. Ward, extension 
architect, Kansas State Agricultural 
College 

. A Set of Dairy Barn Standards—J. L. 
Strahan, consulting agricultural en- 
gineer, Poughkeepsie, N. Y 

3. Exverience with Walk-Through Dairy 

Barns in California — J. D. Long, 

agricultural engineer, University of 

California 

4. The Influence of Temperature Changes 

on Milk Production—M. A. R. Kel- 
ley, agricultural engineer, U.S.D.A. 


i) 


Rural Electric Division 
E. C. Easter, chairman, presiding 
1, Some Results of Ten Years_of Rural 
Electrification—Dr. E. A. White, di- 
rector, Committee on the Relation 
of Electricity to Agriculture 


9 


-~ 


3. 


4. 


5. 


Distribution of Electric Service on the 
Farmstead—Roy Hayman, in charge 
of rural electrification, Oklahoma 
Gas and Electric Company 


Characteristics of Rural Electric Dis- 
tribution Lines—C. P. Wagner, man- 
ager, rural service department, Nor- 
thern States Power Company 

Threshing Machine Operations — T. E. 
Hienton, department of agricultural 
engineering, Purdue University 

Systems of Electric Water Heating — 
Earl G. Nichols, Iowa Railway and 
Light Corp. 

Discussion by A. V. Krewatch, electri- 
cal engineer, National Rural Elec- 
tric Project 


Visiting Hour 


Those who wish to visit the agricultural 
engineering department farm at this time 
may do so by arrangement with E. V. 
Collins, agricultural engineer in charge 


Evening—7:30 to 9:30 
Group Conferences, Committees, Etc. 


Council Meeting 
Student Members’ Meeting 
General Committee Meetings 


Second Day—Tuesday, June 23 


Forenoon—9 to 11:3 


Simultaneous Technical Division Sessions 


Power and Machinery Division 


O. B. Zimmerman, chairman, presiding 


to 


Optimum Size of Tractor Power Units 
in the Corn Belt—Arthur Collins, 
Collins Farm, Cedar Rapids, Iowa 


Progress Reports of Technical Com- 
mittees, Power and Machinery 
Group— 


a. Dairy Machinery—A. W. Farrall 
L. Corn Borer Control—C. O. Reed 
c. Weed Control—E. A. Hardy 


d. Combine Development — E. G. 
McKibben 


e. Soil Dynamics—A. H. Hoffman 
and M. L. Nichols 


f. Row Crop Management — R. I. 


Shawl 

g. Fuels and Lubricants — R. B. 
Gray 

h. Dehydration of Forage Crops — 
J. W. Randolph 


i. Grain Drying—W. M. Hurst 
Business Meeting 


Structures Division 
F. C. Fenton, chairman, presiding 


Symposium: The Agricultural Engineer’s 
Place in the Farm Home Improvement 
Program 


1. 


to 


Plan services for Farm Houses — 
Henry Giese, professor of agricul- 
tural engineering, Iowa State Col- 
lege 

The Need for a Series of Farm House 
Standards—D. G. Carter, head of 
the department of agricultural engi- 
neering, University of Arkansas 


The Farm House which the Farm 
Family Needs—H,. B. White, agri- 
cultural engineer, University of 
Minnesota, 


How to Judge a Farm House—Nelson 
S. Perkins, Construction engineer, 
U.S.D.A. : 

The Cost of Buildings for Living on 
the Farm—J. C. Wooley, head of 
the department of agricultural engi- 
neering, lniversity of Missouri. 

Individual Service in House Planning 
—W. G. Ward, extension architect, 
Kansas State Agricultural College 
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A.S.A.E. and Related Activities 
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PROGRAM 


TWENTY-FIFTH ANNUAL MEETING 
of the 
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 


lowa State College, Ames, lowa—June 22-25, 1931 
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Rural Electric Division 
E. C. Easter, chairman, presiding 


Irrigation East of the Rocky Moun- 
tains—Dr. F. E. Staebner and G. A. 
Mitchell, agricultural engineers, 
Bureau of Public Roads, U.S.D.A., 
and B. S. Clayton, U. S. Census 
Bureau 

Orchard Irrigation—C. E. Seitz, head, 
department of agricultural engineer- 
ing, Virginia Polytechnic Institute 

Pasture Irrigation—F. E. Price, agri- 
cultural engineer, Oregon Agricul- 
tural College 

Hay Curing by Artificial Methods — 
G. D. Arnold, Arnold Dryer Co. 

Grinding Roughages with Small Feed 
Mills—F. R. Jones, agricultural en- 
gineer, Texas A. & M. College 


Afternoon—1:30 to 3:30 


Simultaneous Technical Division Sessions 


. 
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Land Reclamation Division 


L. F. Livingston, chairman, presiding 


Report and Discussion—Committee on 
Land Clearing. Led by A. J. Bell 
(Chairman), extension agricultural 
engineer, Michigan State College 

Report and Discussion—Committee on 
Land Drainage. Led by Virgil Over- 
holt (Chairman), professor of agri- 
cultural engineering, Ohio State 
University 

Report and Discussion—Committee on 
Irrigation. Led by M. R. Lewis 
wee agricultural engineer, 


Business Meeting 


Structures Division 
F. C. Fenton, chairman, presiding 


The Status of Farm Structures Re- 
search—Henry Giese, agricultural 
engineer, Iowa Agricultural Experi- 
ment Station 

The Bureau of Agricultural Ingineer- 
ing and Farm Structures Research— 
~s H. ep of the divi- 
sion 0 agricultura ngi i 
U.S.DA. es iii 

Wind Loads on Gambrel-Roof Barns— 
H. N. Stapleton, Kansas State Agri- 
cultural College 

Wind Losses to Iowa Farm Buildings 
—-Marvin F. Schweers, Iowa State 
College 

Factors Affecting the Durability of 
Prepared Roofirgs—H. J. Barre, 
teaching fellow, lowa State College 

Business Meeting 


Rural Electric Division 
E. C. Easter, chairman, presiding 


Extension Work in Rural Electrifica- 
tion—S. P. Lyle, agricultural engi- 
neer, Bureau of Public Roads, 
U.S.D.A. 

Rural Electrification Extension Work 
Promoted by Commercial Organiza- 
tions—G. A. Rietz, in charge of 
rural_ electrification, General Elec- 
tric Co. 

Refrigeration of Eggs on the Ferm — 
P. T. Montfort, research agricultur- 
al engineer, Texas A. & M. College 

Results of Survey of Research Work 
in Rural Electrification — Geo. W. 
Kable, director, National Rural 
Electric Project 


Inspection—4 to 5:30 


Exhibits in agricultural engineering 
laboratories 


Historical machines in armory 
In charge of Henry Giese 


Evening—7:30 


Annual Business Meeting of the Society 
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Third Day—Wednesday, June 24 
Anniversary Day 


Forenoon—9 to 11—General Session 
R. W. Trullinger, president, presiding 


1. Meeting called to order by H. B. Roe, 
chairman, Meetings Coramittee 


2. Address of Welcome—R. M. Hughes, 
president, lowa State College 


3. Announcements—J. B. Davidson, chair- 
man, Committee on Arrangements 


4. The President’s Annual Address—R. W. 
Trullinger, senior agricultural engi- 
neer, Office of Experiment Stations, 
U.S.D.A,. 

The Philosophy of Agricu'tural Engi- 
neering—.J. B. Davidson, head, de- 
partment of agricultural engineer- 
ing, Iowa State College 


6. Fitting Engineering into the Agricul- 
tural Picture—Hion. L. J. Dickinson, 
United States Senator from Iowa. 


ou 


Afternoon—1:30 to 3:30—General Session 
R. W. Trullinger, president, presiding 


1. The Contribution of Land Reclamation 
to Agricultural Engineering Devel- 
opment—James A. King, advertis- 
ing and publicity manager for the 
Mason City Prick and Tile Com- 
pany 

2. One Hundred Years of Development in 
Tillage and Harvesting Machinery— 
Cyrus McCormick, Jr., vice-presi- 
dent, International Harvester Com- 


pany 

3. The Engineer’s Responsibility to the 
State—Anson Marston, dean of engi- 
neering, Iowa State College 


Agricultural Engineering Pageant 
4 to 5:30 


In the field in rear of Agricultural Engi- 
neering Laboratory, in charge of 
E. G. McKibben 


Evening—6:30—A.S.A.E. Annual Dinner 
R. U. Blasingame, Toastmaster 


Fourth Day—Thursday, June 25 
Forenoon—9:00 to 11:30—General Session 
R. W. Trullinger, president, presiding 


1. The Function of the Extension Engi- 
neer in the Reorganization of Amer- 
ican Agriculture—B, B. Robb, ex- 
tension professor of agricultural 
engineering, Cornell University 

2. Electricity and the Agriculture of the 
Next Ten Years—Dr. E. A. White, 
Director, Committee on the Rela- 
tion of Electricity to Agriculture 

3. Training Research Workers—Dr. An- 
drew Boss, vice-director, Minnesota 
Agricultural Experiment Station 


Afternoon—1 to 2:30 


1. Address of Dr. C. R. Richards, presi- 
dent, Lehigh University 

2. The Future of Chemistry in Agricul- 
ture — Dr. O. R. Sweeney, head, 
chemical engineering department, 
Iowa State College 


8 to Evening 


Trip to Des Moines as Guests of the 
Meredith Publications, including 


1. Visit to Wood Brothers’ Thresher 
Works, just out of Des Moines 


2. Visit to the plant of the Meredith 
Publishing Co., publishers of ‘‘Bet- 
ter Homes and Gardens’’ and ‘‘Suc- 
cessful Farming”’ 


Visit to Meredith Farm 
Supper served at the Meredith Farm. 


Return to Ames or proceed to homes 
direct from Des Moines in evening. 


Standards Reprints Available 


INCE official adoption by the Amer- 
ican Society of Agricultural Engi- 
neers in March of the proposed 

A.S.A.E. standards and recommended 
practices on Power Take-Off and on 
Disk Blades, as published in AaGricuL- 
TURAL ENGINEERING for January, they 
have been reprinted in leaflet form for 
distribution to manufacturers and oth- 
ers interested. They are available 
from Society headquarters (St. Joseph, 
Michigan) at 10 cents per copy. 
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A.S.A.E. Election Results 


EW Officers of the Society for 
the year 1931-32, to take office 
during the twenty-fifth anniver- 

sary meeting at Ames are as follows: 
President...............L. J. Fletcher 
First vice-president..R. U. Blasingame 
Second vice-president....Henry Giese 
Treasurer ............Raymond Olney 
Councilor................2neo Brown 


The new Council includes the above 
officers together with the following: 
COTO 6 oio5 8s s-0:0 000d 0.0:sns Bee OD 
oo ree Mer ae 
Senior past president.....W. G. Kaiser 
Junior past president.R. W. Trullinger 

E. E. Brackett, chairman, Geo. W. 
Kable and B. D. Moses constitute the 
newly elected Nominating Committee. 


1930 Index Available 


HE index to AGRICULTURAL ENGI- 

NEERING (Vol. 11) for 1930 is now 

available and will be sent free to 
members and subscribers requesting 
it. It is published in the usual form, 
a four-page leaflet, with the contents 
indexed both by the subject matter 
and by author. 


Se ee ee ec ee TT LULL 


Applicants for Membership 


The following is a list of applicants for 
membership in the American Society of 
Agricultural Engineers received since the 
publication of the April issue of AGRICUL- 
TURAL ENGINEERING. Members of the So- 
ciety are urged to send information rela- 
tive to applicants for consideration of the 
Council prior to election. 


MUNNELOUUUANANONEEEEUUUNUAnanggngauUuddngggnngeagatearangggeeconngnggnnacacoanastgnegcecaensngeeeseee ae tagigte 


H. E. Bergschneider, agricultural 
engineer, Oklahoma A. & M. College, 
Stillwater, Okla. 

Andrew Cairns, director of statis- 
tics and research department, Canadi- 
an Wheat Pool, Winnipeg, Can. 

Frank Daybell, owner, Daybell Lab- 
oratory, Porterville, Calif. 

Warren L. Franks, district repre- 
sentative, Killefer Mfg. Corporation, 
Cedar Rapids, Ia. 

Orlando W. Howe, instructor, Uni- 
versity of Minnesota, St. Paul, Minn. 

Maurice W. Nixon, rural electrifica- 
tion engineer, Empire State Gas & 
Electric Association, New York, N. Y. 

Andrew E. Smith, director, Hor- 
wood Bagshaw Ltd., Adelaide, South 
Australia. 

Edgar G. Webb, demonstrator in 
agricultural engineering, Ontario Agri- 
cultural College, Guelph, Ontario, Can. 


HOOULUUOUTUNEULGAEANTAALAUESAAUU ATTEN 


New ASAE Members 


HUNLUNUUUANADUSUO EEUU EAUA DONG ASUNDER 
Walter G. Bruce, teacher, Killingly 
High School, Danielson, Conn. 
George M. Clarke, Jr., adjunct pro- 


fessor, Georgia State College, Athens, 
Ga. 
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Joseph L. Green, draftsman and ex. 
perimental engineer, John Deere 
Spreader Works, .East Moline, I)], 


Lawrence W. Smith, consulting rep. 
resentative, Southern Cypress Many. 
facturers Association, Jacksonville 
Fla. 


Transfer of Grade 


Rhuel G. Harvey, rural service man. 
ager, The Syracuse Lighting Co., Syra. 
cuse, N. Y. (Affiliate to Associate 
Member). 


Russell H. Reed, instructor in farm 
mechanics, University of Illinois, Ur. 
bana, Ill. (Junior to Associate Mem. 
ber.) 


vA 


EMPLOYMENT BULLETIN 


An employment service is conducted by 
the American Society of Agricultural 
Engineers for the special benefit of its 
members. Only Society members in good 
standing are privileged to insert notices 
in the ‘‘Men Available’ section of this 
bulletin, and to apply for positions adver- 
tised in the ‘‘Positions Open’’ section, 
Non-members as well as members, seck- 
ing men to fill positions, for which mem- 
bers of the Society would be logical can- 
didates, are privileged to insert notices 
in the ‘‘Positions Open’’ section and to be 
referred to persons listed in the ‘Men 
Available’ section. Notices in both the 
“Men Available’ and ‘‘Positions Open” 
sections will be inserted for one month 


‘only and will thereafter be discontinued, 


unless additional insertions are requested. 
Copy for notices must be received at the 
headquarters of the Society not later 
than the 20th of the month preceding 
date of issue. The form of notice should 
be such that the initial words indicate 
the classification. There is no charge for 
this service. 
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Men Available 


AGRICULTURAL ENGINEER, degree 
from Iowa State College 1916, married, 
desires permanent connection in sales 
promotion department of farm machin- 
ery manufacturer or in extension de- 
partment of agricultural engineering di- 
vision of a college or with rural elec- 
trification division of utility company. 
Nine years extension and promotional 
experience in one place; have also own- 
ed and operated public gas utility com- 


pany. Middle west or west thereof pre- 
ferred. Best of reasons for desiring 
change. MA-196. 


AGRICULTURAL ENGINEER with 
eight years of college and high school 
teaching experience, now employed in a 
good position, desires a change of loca- 
tion, preferably in the South. Has had 
practical experience in dealing directly 
with farmers on practically all phases 
of agricultural engineering. Has also 
had county agent experience and is 
thoroughly familiar with all types of 
Southern. agriculture. ls particularly 
interested in teaching, but will consider 
work of any nature pertaining to agri- 
cultural engineering. Age 34. Married. 
MA-197. 


Positions Open 


AGRICULTURAL ENGINEERS (one or 
two), preferably with farm experience 
and with a minimum of B. Sc. in Agri- 
cultural Engineering, wanted by a large 
missionary organization to teach agri- 
cultural engineering to agricultural stu- 
dents up to the B. Sc. standard an 
who may be expected to take courses 
on farm work, farm machinery and 
farm motors, irrigation and drainage. 
There may be opportunity to supervise 
building construction and oversee farm 
shop work and help with training of 
non-collegiate boys in agricultural me- 
chanics to fit them for tractor drivers 
and service men. There will also be 
opportunity for research work in_all 
phases of agricultural engineering. The 
location is in India. PO-175. 
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